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DTTEODLCTION. 

1^   reaolviBg    to   give   in   a  collected   form   the  whole   of   those 

1  Sbbetneridea  which  thev  have  hitherto  printed  month  by  mouth  in 

[tbo  •  Observatory,'  the  Editors  feel  that  they  are  making  somewhat 

of  an  experiment,  acd  one  which  they  are  anxious  to   make  as 

*ucoesafu]  as  posiible.     They  would  therefore  ask  for  suggestions 

for  the  improvement  of  future  '  Companions,'  and  for  criticisms  on 

the   present  one;  as,  though  its  preparation   has  cost  no  small 

thought  and  labour,  it  was  undertaken  too  late  for  it  to  l)e  possible 

to  roasult  the  Mut«cribers  aa  to  the  details  which  would  beyt  meet 

"'      -       eds  and  wishes.      The  same  reason — the  lateness  of  the 

■a  of  the  work — has  rendered  it  impossible  to  complete  it 

the  beginning  of  the  New  Year ;  in  future  it  is  intended  to 

it  wiih  the  December  number  or  before. 

»e  principal  sources  from  whence  the  Flphemerides  have  been 

derived   are   as   follows : — The   Sleteor   Notes    have  lieen  taken 

nrinci|^v  from  the  valuable  series  of  papers  by  Mr.  ])enning  in 

VoU.  1..  11-,  &  III.  of  the  '  Observatory '  supplemented  from  tho 

British  Association  Heports.    Mr.  Denning  h.is  also  kindly  revised 

th«ni.     Tlie  Ephemerides  for  the  physical  observ.ilions  of  .Jupiter 

and   Mars  are  derived    by   permission   from  those  calculated    by 

>1t   ^f -.till    Hiid  published  by  the  Council  of  the  l{oynl  Astrono- 

ID''  in  the  '  Monthly  Notices.'    The  Ephemerides  for  the 

8»»^"i"  -  "i   Mars,  Saturn,  Uranus,  and  Neptune  are  taken  from 

Um)  *  American  Nautical  Almanac,'  corrected,  in  some  cases,  for 

reoeat  observations  made  at  Greenwich.     The  elements  of  occulta- 

tiOD8  and   times  of  eclipses  of  Jupiter's  .SatellitHs  are  cxtnicled 

from  the  Knglish  '  Nautical  Alnmnac'     The  Catalogue  and  Ephe- 

n»«»ri<l<*s  of    N  unable  Stars  are    derived    from   the  'Annuaire   du 

fiorvAQ  des  I/ongitude!t;' and  the  Editors  wouki  take  this  oppor- 

tunrt  r  of  « bunking  M .  Loewy  for  his  courtesy  in  forwarding  advance 

•bc«t4  of  that  publication. 

Lu  all  cnacs  ( Jrwniwich  Mean  Time  is  used,  and  the  astronomical 
daj  is  reckoned  from  noon  to  noon  as  in  previous  years. 
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Meteor  Notts, 

There  are  ■  Inrge  numbpr  of  cnnsidDrable  abowrrs  risiblo  during  thi* 
the  most  impurtani  being  the  Quadmntidji.     The  principal  days  on  wl 
laive  meteors,  oominonl;  called  fireballs,  may  be  expected  are  Jan.  2, 
and  28. 


Duration.       R.A.  Dec       Remnrks. 


January 

Dor.  20-Jau.  30 
January  5-12... 

Dec.  20-Feb.  6.. 
Jan.  I -Feb,  9... 


o 
21 

57 

65 
"35 


+90 

+  56 
—  11 

+  2C 

+4t 


Polaris. 
i  Oaraiopeiic 
l/arge  slow  me- 
teors. 
Max.  Dec.  24. 
Vlu.  Jan.  25-3!. 


Duration.       B.A.  Dec 


Jan.  1-25 
Jan.  6-29 
I  Jan,  20 
Jan.  2-3 
Jan.  4-17 


FEBRUARY  1886. 


DV- 

Sun. 

Moon, 

•5 

JfTeati 

Time  ttt 

Sidereal 
Time  at 

^ 

^ 

-|8 

Apparfnt 
Noon. 

Mean 

1 

S 

t 

1*^ 

Setii. 

Rims. 

RiMB. 

Souths. 

Noon. 

a 

& 

£ 

h   m 

h    in 

b    m 

h    m 

b    m    i 

h     in    B 

P 

I 

11 

•0849 

4  47 

,,38 

18  1, 

11  56 

0  11  51 

10  46  18 

JJ 

1 

Tr 

•0876 

4  49 

'9   57 

.8  s8 

13  41 

'3  S8 

S°  »5 

M 

i 

W 

■0*04 

4  S' 

«9  35 

M«> 

'4     S 

S4  11 

'?      * 

Th 

•CS3I 

4  54 

19  33 

5  31 

oi's 

14  10 

10  ;8    [8 

»*      1 

F 

•0958 

456 

19  31 

634 

1    11 

14  ij 

11      X    14 

r     « 

S 

-G9I6 

458 

19  19 

736 

■  sr 

14  10 

e  II 

5*  : 

s 

■lOIJ 

S    0 

'9  x8 

8  4> 

1  39 

14  13 

10  7 

I?    » 

M 

•1040 

S     I 

19  ifi 

9  4S 

3 11 

14  IS 

'4     4 

*! 

9 

Tr 

-1068 

5     3 

19  14 

10  SI 

4  7 

14  »7 

18     0 

41 

IC 

W 

(095 

S     S 

19  »3 

II  S7 

4  S3 

14  18 

>'   57 

4» 

11 

Tn 

•jiij 

*    Z 

19  11 

tj    4 

5  41 

14  18 

»5  53 

41 

1> 

F 

-U5i> 

J     8 

19  10 

'4  14 

6  34 

14  17 

19  50 

t* 

>J 

B 

•I  177 

5  1° 

19   18 

IS  10 

7  19 

14  26 

3)  47 

45 

14 

a 

■IIOJ 

5  " 

19   16 

16  It 

8  17 

14  14 

37  43 

4* 

«S 

M 

-iiji 

s  n 

19   >4 

■7  >7 

'  ^l 

14  I' 

41  40 

4? 

■  6 

Tr 

•1159 

5  >S 

19   11 

IS     4 

10  iS 

•4  17 

4S  36 

4t 

•7 

W 

•.1S7 

S   .6 

19     ID 

.84s 

II   iS 

14  13 

49  33 

49 

It 

Tu 

■1314 

5   tS 

19     3 

ri«e» 

11 1« 

14     7 

53  19 

S= 

'9 

¥ 

■i3+» 

5  10 

19     6 

6*. 

13 11 

14     1 

11   J7  16 

5> 

so 

3 

■1369 

5  ai 

'9     5 

8     t 

14  17 

^3  S5 

11       I    IX 

5» 

11 

S 

-1396 

5  ^ 

19    3 

8.9 

IS     9 

13  48 

5  ■? 

?i 

lA 

U 

•14»4 

5  ** 

'3   ' 

'o  33 

16    0 

13  40 

9  j6 

S4 

»1 

Tl7 

•14S' 

5  z3 

'!  5? 

11  45 

16  50 

13  31 

13  u 

55 

** 

W 

-1478 

S  3- 

18   j6 

i>  Ji 

17  4a 

13  1} 

'7     9 

JS 

»S 

Th 

-1506 

5  33 

.8  54 

ij  51 

18  19 

13  .3 

11      S 

r7 

xi 

P 

•«5J3 

S  34 

IS  5. 

1449 

19  18 

ij     3 

15     1 

Ji 

i7 

S 

•1361 

536 

18  49 

15  40 

lO     6 

11  53 

iS  58 

i? 

>S 

s 

.,588 

S  37 

1847 

16  az 

JO  55 

0  11  41 

11  31  SJ 

d  h  m 
New  Moon  3  i$  15 
Fall  Moon  18     6  is 


d  h  m 
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Meteor  Notes. 

TlwK  mre  no  periodioal  showers  of  the  first  order  during  this  month.  The 
•at  important  is  the  Virginids.  The  principal  fireball  dates  are  Feb.  a,  10, 
■d  19. 
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Meteor  Notes. 

The  most  faTOurable  nigbts  for  meteor-obserrations  are  March  1-4  and 
Fireballs  should  be  looked  for  March  5-10  and  18. 
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MfUor  Note*. 


Iliere  are  lereral  ifood  thower>  wliicli  may  usually  be  expiM:lerl  llii«  montli. 
Mooiilieht  will  interfere  willi  the  Lj/rid*.  one  of  the  most  inten.-->ting.  '1  he 
Jfuaridi,  a  itrong  tliower,  are  risible  juat  before  daybreak.  The  chief  ilrehnll 
dates  ate  .Ipril  a,  6,  10.  ao,  and  25-30. 
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Meteor  XoU». 

Then  ia  ao  little  real  darkneu  during  tbo  nighto  at  Uiis  reniinn  of  tbr  jrar 
Uiat  the  work  of  otxerting  mrteora  in  rendered  •omrnhat  diillcult.  A  lair 
finmher  mmy.  howerer,  ufuall;  be  wen.     Fireball  dates :  June  4  and  9. 
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Meteor  Notes. 

Aofnat  ia  nramlljr  the  richect  month  in  the  year  for  meteoric  displajs,  the 
fcTKtdla,  00  Aug.  10,  being  the  principal  ahower.  Heteon  from  neighbouring 
ndiants  are  nauallj  obeerred  from  Aug.  6  to  Aug.  iz.  Fireball  dates:— 
log.  4,  10,  16,  and  25. 
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Meteor  Notes. 

IW  chief  ihower  of  October  is  the  Orionidt ;  but  there  are  a  large  number  of 
•one  tadiants  ricible  during  the  month,  the  principal  display*  tiling  place  on 
Ob.  I  and  Oct.  i6-a3.     Fireball  dates: — Oct.  10,  14,  ig,  14,  and  19. 
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Meteor  Notet. 


Voonlight  ioterferes  this  year  with  the  obserration  of  the  Gemmidt,  the 
pnwipal  December  ahower,  max.  Dec  lo-ii.  The  Taurids  II.,  max.  about 
Otc  6,  giTC  a  well-tn&rked  shower  of  slow  meteors.  Fireball  dates : — Deo.  a,  S, 
>i.  14,  19,  ai,  and  27. 


Dawi< 


*»-ii  ... 


B^. 


J>f<C. 

I        ^ 

|  +  »3 
-  50 


Berasriu. 


Ml 

ToHrid*  IT, 

24^  Oemtnorum 


Dumtion. 


B-A-JDee. 


Deo.  13-Jan. . 
NoT.-Dw.  ... 

Dec.  a  3 

Deo.  ai-Jan. 

Dec-Jan. 


iji  +4S 
>4SN-  7 

«r  +«4 

181 I4.JS 
1"   +41 


Bemurks. 


VttK  Mnjop. 
o  I>punis. 
a  Una-  Major. 
Catua  Ber. 
3  Bod  I  is. 


'|-3i'a'fi6e)9iiu>rum|j  De«.  4--S aSo  -t-Sot  Urme  Mmoi 


^H          14         ^^^^              Epheintrides.                        [No.  105.       j 

Mbuckry 

(9). 

■  886. 

R.A. 

Dec 

Diaui. 

Rises. 

Tramiits. 

SeU. 

h     m       g 

0       1 

h     m 

b      m 

h    m 

January         i 

17    16      4 

20    22  S. 

7-7 

18   18 

22   30 

2  42 

II 

17  SI  31 

22     II 

6-2 

18   29 

22    29 

2  29 

21 

18   46    51 

23     12 

5  4 

18   52 

22    46 

2  40 

31 

'9  5°     S 

22    23 

5-° 

19    12 

23     10 

3     8 

Fabninry     10 

20  56  44 

19    20 

4-8 

19   20 

23    38 

3  56 

20 

22     S     6 

•3  5« 

4-8 

19   10 

0       4 

4  58 

'1 

March           2 

23  14  36 

6   18  S. 

S-o 

19       2 

0  34 

6     6 

1 

12 

0  21  47 

2  45  N. 

5-8 

1 8  46 

I     2 

7   18 

32 

I  II   18 

10  II 

7-6 

18  15 

I    12 

8     9 

i 

April             I 

I   22  32 

12  IS 

10-0 

17  35 

0  43 

I  5' 

11 

I     I  44 

8  3< 

1 1-6 

16  50 

23  37 

6  24 

31 

0  48     4 

4   12 

10-8 

16  21 

22  46 

5  I' 

M»7             I 

I     I  33 

3  40 

9-0 

.6     3 

22  23 

4  43 

II 

I   36  53 

6  42 

7'4 

«S  44 

22  21 

4  58 

21 

2  28  4s 

12     I 

6-2 

IS  29 

22  35 

5  41 

3« 

3  37  41 

i3  18 

5'4 

15  22 

23     6 

6  50 

June           10 

S     5  19 

23  31 

S"o 

'5  36 

23  55 

8  14 

20 

6  3.J  50 

24  57 

5'2 

16  14 

0  45 

9  16 

30 

8       I    22 

22  20 

5'8 

'7  IS 

I  28 

9  4« 

^^V 

July            10 

9      3    22 

17  34 

6-8 

18  II 

I  so 

9  29 

20 

9  45  41 

12   23 

8-0 

.8  44 

«  53 

9     2 

30 

10     5  33 

8  23 

9'4 

18  46 

I  3i 

8  20 

August         9 

9  56  37 

7   3< 

IO-8 

.8     3 

0  45 

7  27 

>9 

9  27  47 

10  46 

10-4 

16  32 

23  31 

6  30 

29 

9  24     2 

14     4 

8-2 

>4  34 

22  52 

6  10 

September    8 

10    8  24 

12  44 

6-2 

'5  51 

23     I 

6  II 

18 

"   15  53 

6  44  N. 

5-2 

16  52 

23  29 

6     6 

28 

12    22    27 

I     oS. 

4-8 

■7  57 

23  56 

5  55 

October        8 

•3  24     5 

8  32 

4-8 

18  55 

0   16 

5  37 

■ 

i8 

14  23     3 

'5     8 

4-8 

'9  5' 

0  35 

5  '9 

V 

28 

15  21   10 

20  25 

5-2 

20  42 

0  54 

5     6 

r 

November    7 

16  17  24 

23  59 

S-8 

21   24 

I    II 

4  58 

1 

'7 

17     2  55 

25   18 

7-2 

21    40 

«    «7 

4  54 

1 

27 

17     8  II 

23  35 

9-2 

20   54 

0  43 

4  32 

^ 

December     7 

16    19    T4 

19     3 

9-4 

18  43 

23     7 

3  31 

■ 

17 

16   12  40 

18  29 

7-4 

18     5 

22  27 

3  5» 

r 

27 

«6  S3     9 

21     8  8. 

6-0 

18  24 

22    31 

2  38 

\ 

At.  ereattrt  clongntion  :— 15°  11'  W.,  Ji 

inunrj-  8''   14'';    18°  31'  K..  Mnrcb 

1                   ai'u*;  i6'>i6'W..Ma.v6'<i3»;  i6°5i'E., 

July  18*  21" :  18°  5'  W.,  September 
2'  W.,  December  11'  1'. 

1                    I'lS"",  "'  19' E,  NoTemW  13'  s"";  »i°  5 

L In  Hupcnor  conjunction :—  February  14''^ 

^ ;  June  1 1 ''  i  a'  ;  Septeiiib«r  17'  1 5*. 
Lugust  1 5''  10'' ;  December  3''  o"". 

^^K                 In  inr«rior  conjunction  :— April  8''  \b*  ;  1 

^^1                 StatiunarT:— Mftrcb  19''  14'';  April  xi'' 

z';  August  I*  3';  August  14''  13''; 

h 

KoTember  13'  i»;  December  ti*  18'. 

I 

1 

1886] 


Epktmiridti. 
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"   itM. 

^A. 

DecL 

DiUB. 

n^ 

Tna^u. 

Site. 

h  n   t 

0     t 

h    ■ 

k 

^ 

k  » 

Jsaoarf 

I 

21  52  59 

«3  '3S. 

33'4 

22  15 

3 

9 

«  3 

II 

32  16  49 

9  24 

386 

21  39 

a 

53 

8  7 

31 

22  30  25 

5  59 

45-2 

20  54 

3 

27 

8  0 

3« 

22  3«  36 

3  3» 

52< 

20  2 

48 

7  34 

PebnaiT 

lO 

23  16   6 

2  39 

588 

•9  3 

54 

645 

20 

21  52  41 

3  40 

602 

18  0 

45 

5  30 

M.rch 

2 

*«  33   58 

5  46 

560 

»7  >4 

48 

4  22 

13 

21  29  46 

7  41 

48-8 

16  41 

6 

3  3« 

23 

2»  40  34 

8  4t 

4>5 

16  18 

39 

3  0 

April 

I 

22  2  36 

S  34 

353 

16  0 

22 

2  44 

11 

22  3«  54 

7  25 

30-5 

>5  47 

«3 

2  39 

21 

23  5  38 

5  21 

26-6 

«5  32 

7 

2  42 

iUy 

t 

23  42  8 

2  34  S. 

237 

'5  «S 

S 

2  55 

II 

0  20  25 

0  44N. 

2|-2 

«S  ° 

4 

3  8 

21 

I  0  7 

4  22 

«9"3 

«4  38 

4 

3  30 

3« 

I  41  12 

S  8 

>7-7 

14  21 

6 

3  5« 

Joaa 

to 

2  23  SO 

11  50 

i6-3 

'4  5 

9 

4  13 

20 

3  8  M 

15  16 

•5-3 

13  48 

«4 

4  40 

30 

3  54  36 

iS  14 

«4-3 

14  38 

21 

4  4 

Jul  J 

10 

4  4»  56 

20  32 

«3-5 

«3  33 

3« 

5  29 

30 

5  32  58 

22   0 

129 

'3  3« 

__ 

41 

5  5« 

30 

6  24  «3 

22  30 

^^■3 

>3  40 

53 

6  6 

Augast 

9 

7  15  55 

21  57 

1 1-8 

«3  56 

29 

5 

6  14 

19 

8  7  «4 

20  23 

«>-3 

14  18 

17 

6  16 

29 

8  57  35 

«7  49 

110 

14  48 

28 

6  8 

Heptember 

8 

9  46  33 

14  25 

IO-8 

«5  «7 

38 

5  59 

18 

>o  34  9 

10  31 

104 

«5  48 

46 

5  44 

28 

II  20  39 

5  46 

10-2 

16  21 

53 

5  25 

C>ctohi>r 

8 

12  6  30 

0  54  N. 

lo-i 

•6  55 

59 

5  3 

tS 

12  52  30 

4  3S- 

IO"0 

17  22 

»3 

5 

4  48 

28 

'3  38  49 

8  54 

9-8 

•7  52 

»3 

«3 

4  34 

Xovember 

7 

«4  26  33 

13  25 

9-8 

18  27 

»3 

21 

4  .6 

17 

15  16  2 

17  24 

9-8 

19  0 

»3 

3« 

4  2 

»7 

16  7  32 

20  35 

9-8 

'9  32 

23 

44 

3  56 

UBcBtnber 

7 

«7  0  53 

22  49 

9-8 

20  4 

23 

58 

3  52 

»7 

W  55  32 

23  54 

9-8 

20  24 

0 

II 

3  58 

27 

»8  50  35 

23  45  S. 

9-8 

20  40 

0 

27 

4  18 

M  gn!«te»1  elongation : — +6°  8'  W.,  April  19*  5'. 
In  TOperior  oonjunction: — Dfceniber  1'  17". 
la  inferior  conjunclion:— Februarr  ig'  7'. 
SUtionaty:— January  a6"'  4*"  ;  Slaroh  9''  14". 
At  greeted  briUioncj: — March  15. 
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Ephemerides. 

MaH8  {^). 


[No. 


iS86. 

B.A. 

Dec 

Diam. 

Biaes. 

Transits. 

h  m  B 

0    t 

It 

h  in 

h  m 

January 

I 

"  35   I 

5  53  N. 

IO-6 

10  16 

16  49 

II 

"  43  7 

5  18 

IIS 

9  48 

16  17 

21 

II  47  34 

5  7 

12-5 

9  14 

15  42 

31 

II  47  43 

5  24 

137 

832 

15  3 

February 

JO 

II  43  2 

6  10 

14-9 

7  44 

14  18 

20 

II  33  35 

7  20 

1 5-8 

6  48 

«3  29 

March 

2 

II  20  24 

8  45 

16-4 

5  48 

12  37 

1 

12 

II    5  Zi 

10  8 

166 

4  45 

II  43 

22 

10  51  48 

II  13 

i6'o 

3  47 

10  50 

April 

I 

10  41  25 

II  50 

15-2 

2  55 

10  0 

II 

10  35  41 

II  5<5 

142 

2  10 

9  16 

1 

21 

10  34  SI 

II  34 

132 

I  31 

8  36  : 

May 

I 

10  38  26 

10  47 

12-2 

0  59 

8  0 

II 

10  45  47 

9  40 

II-2 

0  34 

7  28  : 

21 

10  56  13 

8  IS 

IO-4 

0  13 

6  59  1 

1 

3' 

II  9  4 

6  36 

9-6 

23  57 

6  3i    1 

June 

lO 

11  23  56 

4  45 

9-0 

23  40 

6  8  ] 

20 

II  40  26 

2  44 

8-6 

23  29 

5  45  1 

30 

II  58  17 

0  34  N. 

8-0 

23  19 

5  24  1 

July 

lO 

12  17  22 

I  428. 

7-6 

23  9 

5  4  1 

20 

12  37  33 

4  4 

7-4 

23  I 

4  44  1 

30 

12  58  47 

6  28 

7-0 

22  56 

4  26 

August 

9 

13  21  5 

8  538. 

6-8 

22  49 

4  9 

JUPITEE  {If.). 

January 

I 

12 

22 

4 

0  578. 

35*1 

II  36 

17  35 

2 

21 

12 

24 

16 

I  6 

373 

10  20 

16  18 

2 

February 

10 

12 

21 

49 

0  44  S. 

39'3 

8  58 

14  57 

2 

March 

2 

12 

15 

15 

0  3N. 

40-8 

7  30 

13  32 

22 

12 

6 

13 

I  3 

41-4 

5  55 

12  4 

April 

II 

57 

10 

2  I 

40-8 

4  24 

10  37 

May 

I 

50 

31 

2  41 

39-4 

2  55 

9  12 

21 

47 

49 

2  54 

37-4 

I  32 

7  so 

June 

10 

49 

29 

2  38 

35-2 

0  16 

6  iZ 

30 

55 

13 

'  55  „ 

33-2 

23  7 

5  20 

Julv 

20 

12 

4 

21 

0  52  N. 

31-6 

22  3 

4  11 

December 

20 

13 

55 

29 

10  34  8. 

312 

14  48 

19  57 

30 

14 

I 

13 

II  48. 

32-0 

14  17 

19  23 

' 

Man. — Stationary,  January  16*9'';  April  17*  iS*.  In  oppoaition,  M 
6*  c"".    In  quadrature,  June  lo""  iS*. 

Jupiter. — Stationary,  January  20'  1 1^ ;  Hay  23'  t\  In  oppontion,  March  1 
In  quadrature,  June  17'  %^.     In  cot\junotion  with  tlie  Sun,  October  9'  ^. 


1886.] 


Ephemerides. 
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iS86. 

B.A. 

Dee. 

DUm. 

Bisei. 

Tnnsu.      Set*. 

h 

m 

■ 

t              0 

h     m 

1>     m    :  h     B 

Janiury 

I 

6 

19 

9 

22  32 X. 

186 

3    22 

"   33     19  44- 

21 

6 

12 

35 

«  37 

183 

I   s6 

10     8  ,  18  20 

February 

lO 

6 

7 

58 

22  42 

17-8 

0  33 

8  45     »6  57 

Much 

2 

6 

6 

15 

22  45 

17-2 

23  " 

7  24  1 15  37 

22 

6 

7 

45 

22    49 

i6-6 

21  53 

6     7  i 14  21 

April 

II 

6 

12 

17 

22  51 

i6-o 

20  39 

4  53     '3     7 

September 

i8 

28 

58 

21  33 

15-8 

"  33 

19  37  1    3  41 

October 

8 

34 

23 

21  22 

i6-4 

10  20 

18  23       2  26 

28 

36 

57 

21   18 

17-0 

9     4 

17     7       I    10 

Xovember 

17 

36 

24 

21    20 

17-6 

7  45 

IS  48  !  23  51 

December 

7 

32 

50 

21    30 

i8-2 

6  22 

14   26  !  22    30 

27 

26 

57 

21    45  X. 

i8-4 

4  55 

13     I  :2i     7 

Ubaxcs  (y). 


February 

10 

12    28       5 

2    13  S. 

3-8 

9  51 

15     4  '  20  57 

March 

12 

12    24    15 

I  48 

4-0 

7     7 

13     2     iS  57 

April 

II 

12    19  33 

I  18 

40 

5     2 

10  59  ■  16  ?6 

Mav 

II 

12   15  47 

0  54 

3-8 

2  5« 

8  57     14  56 

June 

10 

12   14   '8 

0  46 

3-8 

0  5S 

6  53     12  58; 

July 

10'  12  15  40 

0  56 

3-6 

-'3     3 

5     2     II      I  1 

20j    12    16    44 

I  3S. 

3-6 

22  25 

4  23     10  21  , 

XEFirXE 

■?)• 

Jinnarv         i 

3  24  29 

16  50 X. 

1-3 

I     4 

8  39 

16  .4 

31 

3  23  21 

16  43 

1-3 

23     5 

6  40 

14  15  1 

iUrch             2 

3  24  16 

16  53 

1-3 

21     8 

4  43 

12  18 

^ptember  28 

3  43     6 

17  56 

1-3 

7  3' 

15   12 

22  53 

October      28 

3  40  33 

'7  47 

1-3 

;     5    30 

13   «' 

20  52 

Xovember  27 

3  37   «o 

17  35 

1-3 

3  30 

II    10 

18  50 

December  27 

3  34     8 

17  26  X. 

1-3 

j  130 

9     9 

16  48 

Saturn. — Stationary,  March  %*  17*;  XoTember  3'  11*.  In  qaadrature, 
Harch  21*  !•;'.     In  conjunction,  July  3*  14*.     In  quaidratare,  October  1 5'  3K 

Cmut. — StadonaiT',  January  11'  16^;  June  10'  18'.  In  oppoeition,  March 
i^  ti*.     In  quadrmture,  June  24*  ao*.     In  conjunction,  September  30'  ai*. 

ytptane. — Stationary,  February  1*  11*;  Aogust  31*  7*.  In  quadrature, 
Pehruary  11*  1*.  In  conjunction.  May  i^*  iS*.  In  quadrature,  August 
ic*  II*."  In  oppoaition,  JioTember  18*  y*". 

TOL.  n.  c 
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OccuUaHons,  1886. 


[Na 


OCCULTATIONS,  1886. 
(VisiBUB  AT  Qvxsswvm.) 


Date. 


Star. 


Mag. 

Dinp. 

Angle. 

Reap. 

h  m 

h  in 

6 

7  9 

73 

8  II 

4i 

3  56 

106 

4  58 

4l 

3  58 

86 

4  56 

5 

4  58 

13 « 

5  57 

I 

7  48 

137 

8  49 

6 

3  38 

73 

4  28 

6 

12  54 

88 

13  59 

Si 

8  37 

73 

9  44 

b 

14  3 

3* 

14  49 

6 

7  i6t 

69 

8  7 

6i 

IS  40 

100 

16  40 

6i 

b  6 

141 

7  12 

6 

8  40 

66 

9  40 

4 

10  45 

89 

II  47 

6 

13  43 

58 

14  25t 

Si 

>3  51 

124 

14  34 

6 

IS  lo 

95 

IS  59$ 

b 

14  19 

<'3 

15  21 

b 

15  44 

54 

16  43 

S 

13  5 

27 

14  0 

6 

9  36 

109 

10  23 

— 

17  53 

19 

«8  34 

4i 

13  3 

352 

13  20 

6 

s  31 

89 

6  38 

4i 

63s 

120 

7  39 

b 

4  49 

114 

6  I 

6i 

12  40 

112 

13  28 

b 

10  15 

43 

II  12 

6 

5  *S 

50 

6  ,7 

<> 

13  38 

lOI 

M  34 

4 

II  19 

126 

11  58 

6 

16  i8 

68 

17  34 

I 

5  8 

149 

5  54 

b 

i 

11  49 

139 

12  21^ 

Jan. 

14 
16 
16 
16 
16 
17 
17 
18 

19 
22 

23 
Feb. 
10 
12 
12 
12 
13 
'3 
17 
18 

19 

20 

20 

22 

Mar. 

9 

9 

13 

13 

15 

18 

19 

23 

23 

Apr. 

8 

9 


RA.C.  830.. 

fli  Tauri 

e»  Tauri 

B.A.C.  1 39 1 
Aldebaran  ., 
7  Tauri   . , 


130  Tauri 

26  Gteminorum 

I  Cancri 

37  Sextands  . . 
B.A.C.  4043   . . 


B.A.C.  741 . 
48  Tauri... 
y  Tauri  . . . 
7 1  Tauri . . . 
Ill  Tauri  . 
117  Tauri  . 
i  Leonis  . . . 
48  Leonis  . 
r  Leonis  . . . 
13  Virginia. 
Uraiojs  . . . 
c  Virginia   . 


64Ceti 

J'  Ceti     . . . . 
130  Tauri  .. 
B.A.C.  1930 
I  Cancri  . . . . 
37  Sextantis 
B.A.C.  4043 

y  Libm 

^  Libre 


Aldebaran i 

130  Tauri   6 


Occultationt,  1886. 


19 


Star. 


pr. 

10 

14 

>5 
16 
16 
18 

*7 
28 
by 

6 

6 
14 
17 
21 
Bne 

9 
«7 
>9 
20 

*3 

nlT 

16 

J4 
26 
26 

s 

8 
II 
17 
«7 
19 

22 
22 

eft. 

3 

7 
10 
10 
II 

H 

k. 
6 
u 


26  Qeminoram 
48  Leonis 
r  Leonis  . . 
13  Virginia 
Ublaxus  .. 
c  Virginis 
e^  Aquarii 
78  Aquarii 

III  Taiui 
117  Tauri 
9  Virg^inis 
il  Litve  .. 
<2SagitUrii 

B.A.C.  4043 
B.A.C.  6536 
RA.C.  7145 
B.A.C.  7487 
24  Pisdum . . 


B>4..C.  7097 
II  Ceti .... 
85  Taori.. 
a*  Tauri  . . 

95  Tirginis 
24  Scorpii 
d  Sagittaiii 

5  Ceti 

B.A.C.  s-. 
r  Pisdum 
48  Tauri.. 
y  Taori  . . 


y  ZJbne  . .  • 
B.A.C.  6536 
B.A.C.  7487 
130  Tauri  . 
26  Geminorum 
B-A..C,  3345 

RA.C.  7097 
/Piacimn  . . 


Mag. 


Si 
6 

5 
6 

6 
6 

5l 
6 

4j 
6 

5 
H 

H 

6% 

H 
H 

6 

4 
6 

5 

6 
5 
5 
6 
6 

4i 
6 

4 

4i 
H 
H 
6 

Sh 
6 

6 


Siiap. 


h  m 
10  25 
10  57 

9  21 


Angle. 


IS  38 
14  49: 

8  12 

9  42 
14  42 
10  16 

10  It 

12  S 

14  S9 
9  4ot 

12  36 

"  43 

15  44 

11  32§ 

12  4+ 

IS  6 

9  S4 

7  IS 
6  44 

10  3 
10  II 

10  42 

13  23 

15  2* 

9  19 
9  43 

8  II 

11  34 
10  46^ 

13  SZt 

10  33 
u  58 


lOI 

16 

4 
105 

14 

18 

76 

178 

74 
52 
55 
80 

57 

35 
68 

150 
116 
124 

104 
89 

123 
SI 

71 
94 

lOI 

45 

97 

106 

166 

151 

107 

47 
148 
108 

57 
96 

"5 
38 


Beap. 


Angle. 


h  m 
II  18 
II  40 

9  55 

7  4 
10  44 

9  48 
16  42 

IS  8 

9  3 

10  21X 

15  36i 

11  32 

10  57 

12  51* 

16  7 
10  18 

13  55 
13  47 

i<5  55 
12  24 

12  49 

15  43 

10  53* 

8  34 

8  o 

10  32 

11  21 

11  47 

13  54 

16  13 

10  i3t 

10  33 

9  12 

12  30 
XI  26 

14  41 

11  42 

12  15 

c2~ 


245 
299 
308 

212 
296 
297 
3IS 
213 

286 
308 
270 

244 
300 

286 

309 
2-21 
274 

275 

289 
306 
260 

337 

258 
244 

259 
356 
306 
296 
226 
241 

234 
329 
244 
270 

310 
244 

278 
13 
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OccuUatunu,  1886. 


[No 


Sate. 


Star. 


Mag. 


Diup.     Angle. 


Beap. 


Oct. 

14 
16 
16 
16 
16 
16 
17 
17 

22 
22 
22 

Not. 
3 
7 
7 
7 
9 
12 

12 
12 
12 
12 
12 

13 
21 
21 
22 

Dec. 
3 
9 
10 

'3 

14 
18 
18 
28 


fi  Ceti 

0»  Tauri 

fli  Tauri 

80  Tauri 

81  Tauri 

85  Tauri 

Ill  Tauri  . . . 
117  Tauri  .. . 
B.A.C.  3538  . 
44  Leonis  . . . 
B.A.C.  3562   . 

B.A.C.  7263   . 

4  Ceti 

5  Ceti 

B.A.C.S 

V  Fiscium    . . . 

48  Tauri 

y  Tauri   

75  Tauri 

fl»  Tauri 

B.A.C.  1391  . 
Aldebaran  . . . 
115  Tauri  ... 
46  Virginis . . . 
48  Virginis . .  . 
BA.C.  4647    . 

A'  Aquarii  . . . 

48  Tauri 

B.A.C.  1526   . 

3  Cancri 

54  Cancri    . . . 

•y'  Virginia 

B.A.C.  4277  . 
29  Capricomi. 


4 
4i 
4i 
6 

Si 
6 

Si 
6 

H 

6 

6 
6 
6 
6 

4j 
6 

4 
6 

4i 

5 
I 
6 
6 
6 
6 

Si 

6 

6 

6 

H 

6 
6 


m 

II.§1 


6  I2t 

7  li 

7  25 

7  36 

8  S 

7  24X 

9     9 

'2  S3t 

14  6 

14  14 

3  16 

S  45 

6  0 

6  23 

6  4 

7  18 

9  17 

14  38 

14  46 

15  39 

18  27 

16  2 

16  42 

18  36 

16  42 

5  8 

17  52 

10  29 

13   42 

9  26 

13  50 

14  55 

6  31 

o 

84 

132 

162 

61 

68 
92 

lOI 

18 

24 

23 
26 

81 

61 

77 

"5 
96 

lOI 

92 
138 

36 
82 
124 
108 
107 
127 
61 

127 
68 
95 

112 
126 
112 

134 
127 


h  m 
7  I 
7  36 

7  27 

8  4 

8  20 

8  59 

8  14 

9  »7 

13  23 

14  38 

14  49 

4  32 

6  32 

7  I 
7  42 

7  9 

8  i8 

10  25 

15  37 

15  57 

16  46 
19  16 

17  11 

17  31 
19  8 

17  40 

6  30 

18  sSt 

11  44 
14  46 
10  9 

14  34 

15  21 

7  34$ 


X  Star  below  the  horizon. 


*  Star  setting. 


§  Star  risi 


Tbe  anglee  are  reckoned  from  the  apparent  N.  point  towards  the  ligh 
the  Moon's  inverted  image. 


1886.] 
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SATELLITES  OF  MASS. 
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3*  ii 


Tlw  eirde  represent*  the  diik  of  the  planet,  and  U  on  the  Bme  scale 
88  the  orbits. 


Phobos. 


Sieeawich 

Mean  Tim 

es  of  East 

Elongatione 

yisible  at 

rAnarj. 

FebruaiT. 

February. 

March. 

March. 

i    h 

d     h 

d     h 

d    h 

d    h 

11  13  45 

19   1274 

26  13-06 

5  '339 

13  12-68 

IS  IZ-41 

»o  II -69 

27  12-01 

6  12-34 

14  11-63 

13  11-37 

21    10-65 

28  10-96 
March. 

7  11-30 

15  10-59 

14  ir9S 

22   17-25 

8  10-26 

16    9-55 

ic-33 

9-60 

I     992 

9  16-86 

17  16-15 

15  16-94 

23  16-21 

2  16-52 

9-21 

8-50 

9-29 

8-55 

887 

10  15-82 

18  15-11 

It  ir89 

24  1516 

3   >S-48 

8-17 

746 

824 

25    14-11 

7-83 

11  1477 

19  14-06 

r  i4«4 

4  14-43 

7-12 

ao  13-01 

li  1379 

6-78 

12  13-73 

21  11-97 

Oreeawioh. 

March, 
d    h 

22  10-92 

23  9-88 

24  16-48 

8-83 

»5  '543 

778 

26  14-39 

»7  J3'34 
28  12-30 


Deimos. 
Grreenwich  Mean  Times  of  every  East  Elongation. 


i   h 

le  16-93 
H  1319 

'3    545 

14  1170 

15  ir96 

r>   022 
It   647 


February. 
d     h 

19  1273 

20  19-00 
ax  1-24 
23     7-50 

a+  I3"7S 
25  20-oa 
17     2 -26 


February, 
d    h 

March, 
d    h 

March, 
d    h 

Maroh. 
d    h 

z8     8-52 
March. 
1   14-78 

7  22-07 

9    4'3» 
10  10-57 

16  17-85 

18  o-ia 

19  6-37 

25  13-64 
z6  19-90 
28    2-17 

2  21-04 
4    3»« 

11  16-82 

12  23-09 

ao  12-62 
21  18-88 

29  8-42 

30  14-67 

5  9-54 

6  15-80 

■4     534 
15  11-60 

23     1-15 
»4    7-39 

31  20-93 

IV  times  of  the  West  Elongations  may  he  found  from  the  times  of  the  East 
EoBption*  by  adding  or  subtracting  3'>-83  for  Phobos  and  I5'''I3  for  Deimos. 

fi«  pccition-aiigle  and  distance  of  Deimos  when  at  East  Elongation  are  as 
Kow»:— Feb.  10,  i6*-93,  iii°-4,  45"5  !  M"-  «5.  "''•fio,  i05°-3,  49"-9; 
1». 31.  20*93,  loa'-S,  46""4- 
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"E^faa  9f  JmfUe^t 


[No. 


ECUPSiS  OF  JTPITER-S  SATELLITES,  1886. 


Jmnmarj. 

Fdmarj  (eoo.). 

Mmdk  (eon.). 

April  (001 

d    h    m 

d 

h    m 

d 

h    m 

d 

h    m 

2    2  35  L  D. 

8 

2    6  ii.D. 

X2 

20    0  L  B. 

30 

18  27  i. '. 

3   10  36  IT.  D. 

6  23  LD. 

20  48  iL  B. 

23    9  iL 

•  3  13  IT.  B. 

9 

14  1-  iii  D. 

*4 

14  28  L  B 

13  29  iL  D. 

17  II  iiL  B. 

16  53  iiL  B. 

II     3  L  D. 

10 

0  57  L  D. 

16 

«57LB. 

Ma;,. 

4  18  29  iii.  D. 

II 

1$  43  iL  D. 

10    6  iL  B. 

21  28  iiL  B. 

19  25  L  D. 

28 

3  25  L  B- 

2 

12  55  l: 

5  15  31  L  D. 

15 

13  S3  LD. 

4  5=  iT.  D. 

4 

7  24  I.  J 

7    2  46  iL  D. 

•5 

5     I  iL  D. 

6  15  iT.  R 

12  28  ii. 

13    0  L  D. 

8  21  L  D. 

»9 

21  53  L  B. 

6 

I  53  L  ] 

9    4  28  L  D. 

16 

18  15  iiL  D. 

23  25  iL  B. 

13  57  m- 

10  16    4  ii.  D. 

21    8  ilLB. 

3« 

16  22  i.  B. 

16  39  liL 

22  56  L  D. 

17 

2  50  i.  D. 

20  50  iiL  B. 

7 

20  21  L 1 

1 1  22  26  iiL  D. 

18 

18  19  iL  D. 

8 

I  46  ii. 

12     I  24  iii  B. 

21  18  L  D. 

9 

14  50  «•  \ 

17  24  L  D. 

20 

15  46  i.D- 

April. 

II 

9  18  L] 

14     5  21  iL  D. 
II  53  L  D. 

22 

7  37  iL  D- 
10  15  L  D. 

a 

10  50  \.  B. 

12  42  iL  B. 

S  19  LB. 

'3 

»S    5  ii-, 
3  47  •- 1 

16    6  21  L  D. 

16  40   IT.  D. 

17  57  iii- 

17  18  39  iL  D. 

18  0  49  L  D. 

19  2  23  iiL  D. 
5  20  iiL  B. 

19  17  L  D. 

20  4  37  IT.  D. 
7     2  iT.  B. 

18  40  ir.  B. 

4 

20  37  iiL 

»3 
»4 
»5 

»7 

22  13  iiL  D. 

4  43  i-  D 
20  55  ii.  D. 

23  II  LD. 
17  40  L  D. 

5  23   47    L  Xi. 

6  2     I  iL  B. 

7  18  16  L  B. 

8  0  48  iiL  B. 

9  12  44  L  a 

15  19  iL  B. 

14 

\l 
18 

20 

22  16  i.  1 

4  »3  ii. : 

16  44  LI 
II  13  1.] 

17  42  iL  : 

5  4*i-I 

21     7  $6  ii.  D. 

11               ■  " 

7  13  I.  n. 
I  41  LB. 
4  38  ii.  B. 

22    59   iT.  D. 
0       1    IT.  B. 

20  10  i.  B. 
4  46  iii.  B. 

14  38  i.  B- 

17  56  ii.  B. 

9    7  i.B. 

3  35  «•»- 

7  15  ii.B. 

22    4  i.  B. 

6    0  iii.  D. 

21  56  iii. 

13  46  L  D. 

Starti. 

«J 

21 

0  35  iii. 

23  8  14  L  D. 

24  21  14  iL  D. 

25  2  42  L  D. 

26  6  21  ilL  D. 
9  17  iiL  B. 

21   10  i.  D. 

I   10  14  iL  D. 
12    8  i.  D. 

3  2  10  iii.  D. 
6  36  i.  D. 

4  23  31  u. D. 

•4 

22 

»3 
»S 

»7 

0  10  i.  I 

7    0  ii.  ] 

■8  39  L  I 

13    8  L  B 

20  18  ii.  ] 

7  36  «■  H 

28  10  32  ii.  D. 
15  39  L  D. 

30  10    7  L  D. 

31  23  50  iL  D. 

5 
6 
8 

10 

I      i  I.  u. 
19  33  L  D. 
12  50  ii.  D. 
14    I  L  D. 

6    8  iii.  D. 

8  30  i.  D. 

18 

20 

21 

22 

28 

*9 

30 

1  56  iii. 

4  34  iii. 

2  5  i.B 
9  36  u. 1 

20  34  L  B 

rebrucry. 

II 
II 

10  45  iT.  D. 

12  28  IT.  B. 

»3 

8  43  iii.  B. 
16  33  L  B. 

June. 

I     4  35  i.  »• 

12 

2    8  ii.  D. 

20  33  ii.  B. 

2  10  19  iiL  D. 

2  58  i.  D. 

»5 

II     I  i.  B. 

I 

15    2  LB 

13  14  iii.  B. 

»3 

21  27  L  D. 

»7 

5  30  i-  R- 

22  55  ii.  E 

23     3  i.  D. 

»5 

1 5  27  ii.  D. 

9  52  ii.  B. 

3 

9  31  LB 

4  13    7  ii.  D. 

'5  n  l:.^- 

28 

23  5«  i-  B. 

4 

5  55  iiJ- 1 

17  32  L  D. 

»7 

10     6  111.  D. 

29 

9  59  iii.  D. 

8  32  iiL  1 

5  22  38  iT.  D. 

10  23  L  D. 

12  41  iiL  B. 

5 

4    0  i-B. 

£    0  CI  iT.  B. 

«9 

4  44  ii- 1>- 

30 

17  20  iT.  D. 

12  13  iL  B 

12    0  i.  D. 

4  5»  i-  D- 

17  37  »▼.  K. 

6 

22  28  i.  Bk 

^^^H 

^^^^^^                              Ephemeridet. 

SI      V 

^^^^M                 SATELLITES  OF  MASS.                             _^^| 

^    alt^- ^            ^B 

^^^^H                  jf^ 

"                                     J>^-          1 

^^m     y'^^^^J^ 

^^ii^^^-^-^y   ^H 

W^  ^/      fj^ 

-r^V/'     y^   ^^B 

^H                     /                           ^-^-''''^N^ 

>^^     /-^       ^^^^1 

H     (  ^--'"''^'^ — ^ 

■^  j^    M 

^H^^  is*v — 

^^=^      J 

^^^K 

\_^    7J<-/» 

^21^-^7^ 

« 

lS'» 

^H 

^H          lb*  drde  repmmt*  the  diik  of  ibe  planet,  and  is  on  the  ame  icalg                 ^^| 

^^^                                                        u        orbite,                                                              ^^H 

^^^H                                                                       ^^^H 

^^Wwenwich  Mean  Times  of  East  Elongations  risible  at  Greenwich.  ^^^J 

Pefanmf7. 

Februarjr. 

February. 

March. 

March. 

March.             ^1 

d    h 

d     h 

d    h 

d    b 

d     b 

b                 ^H 

B "  >34S 

19  1174 

16  i3'o6 

5  «339 

13   12-68 

aa                      ^^1 

^K    IS 

10  11 -69 

17  1201 

6  1234 

14  11-63 

23                ^H 

^B   13 

11   10-65 

x8    Ion6 
March. 

7    II   JO 

IS  10-59 

24  1648         H 

^     UIT?* 

»2  ir-»5 

8   1026 

16    9-55 

■ 

1                     'O-JJ 

9'6o 

1     9-91 

9  1686 

17  16-15 

>5                  ^H 

^      >S   ><'-94 

ij  i6-ai 

1   i6'52 

921 

8-jo 

H 

^B 

855 

li-87 

JO  1582 

1%  15-11 

^H 

H   16 

14  1516 

3  >5-48 

«I7 

7-46 

>3-34            ^H 

■ 

15  141 1 

7-83 

II   1477 

19  1406 

^H 

^1     17   H-*4 

4  '4-43 

7-12 

20  13-01 

^^1 

^H   ■>  1379 

678 

11 1373 

21     11-97 

^ 

^H                                                                       ^^^H 

^H               Grecnvrich  Mean  Times  of  every  East  Elongation.               ^^^^| 

^B     Wbnaij. 

February. 

Fcbroarr. 

March. 

March. 

March.            ^H 

W      d    h 

d     h 

d    h 

d    h 

d     h 

d    b                  ^H 

10  16-9) 

19  117  J 

ag     8-52 

7  ""o? 

16  17-85 

>5                       ^1 

II  aji9 

xo  l9"oo 

March. 

9    4-31 

18       C'I2 

26  19-90            ^^H 

«3    545 

aa     i'X4 

I   1478 

10  10-57 

19       6-37 

as                       H 

14  tVTo 

aj    750 

a  ai-o4 

II    i6'8x 

20    12-61 

*9                       H 

15  1796 

»4  >37S 

4     3»« 

12  23-09 

21   |g-88 

30  14-67            ^H 

17    oil 

35  zo-03 

5    9-54 

«4     534 

23     115 

31              ^m 

i«     6-47 

27     226 

6  1580     1 

15   li'6o 

»4     7-39 

^^^^H 

The  time*  of  the  Wot  Elongstiuni  maj  he  found  from  the  limps  of  the  Eut    ^^^^H 

El0ii|stioni  bj  adding  or  tubtractin^  i*''^Z  foi'  Phoboe  and  iS^'S  '°i'  Deimoa.^^^^^^ 

T%e  jicaitiOD-angle  and  distantyi  of  Deimos  when  at  East  Elongation  are  ■*^^^^| 

foUoiri:     Feb.  10,    iS'-gj.   iii"^.,   45"  5 :    Mar.    15.   ii''-6o,    lojo-j.  49"-9;         ^H 

t         Mar.  ji.  io»-9J.  loi'S.  46"-4-                                                                                  ^^^B 

1886.] 
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SATELLITES  OF  SATURN. 
Greenwich  Mean  Times  of  East  Elongations. 

Mimas. 

y<>it. — In  the  ease  of  Mimas,  which  can  usually  be  only  seen  at  elongation,  the 
biH*  of  those  elongations,  both  East  and  Weit,  which  are  Tisible  at  Oreenwich 


haan. 
i  li   ' 
iiioE. 
3^•6E. 

♦  ■rjE- 

5 11-9  E 

*  lo-s  E 

;9-.E. 
I  :-E 

10  i6i  W. 
liiflW. 

ijir4W. 

l)U-oW. 
i»ro-6W. 
IS  jiW. 
s]  J4E 

^  j-sE. 

U138W. 
vt  11-5  W. 
55  HI  W. 
!'  97  W. 


d     h      ■ 
I     8-3  "W. 

6-9  W. 
15-4.E. 
14-0  S. 
iz-6  EL 
ii-x  E. 

9-8  E. 

8-4.  E. 

7-0  E. 
i+sE. 
I  ja  E. 
11-8E. 
10-4  E. 

9-1  E. 

7VE. 


3 
4 
S 

6 


March. 
d     h 
I    14-8  W. 
*   13-4W. 

la-oW. 

10-6  W. 

79  W. 

10  lyj'B. 

11  1 2-3  £. 

12  io'9  B. 
14  81 E. 
aa      8-4  W. 

*3  T'o  ^• 

a7  ia-8K 

aS  11-4K 

29  lo-o  E. 

30  8-6  E. 

31  7-1 E. 


d 

T- 

4 

131W. 

5 

117  W. 

6 

103  w. 

7 

80  w. 

8 

7-6  W. 

IX 

134  E. 

•3 

120  E. 

•4 

IO-6E. 

«5 

9-2  E. 

XI 

124  W. 

22 

iioW. 

»3 

9-6  W. 

1-2  W. 

»4 

30 

112  E. 

October.    | 

d 

h 

I 

14  8  W. 

X 

134W. 

3 

120  W. 

7 

177  E. 

8 

16-3  E. 

9 

14-9  E. 

10 

135  E. 

16 

166  W. 

«7 

152  W. 

18 

13  8  W. 

'9 

II-4  W. 

»4 

16-9  E. 

»S 

15-5  E. 

26 

141  E. 

27 

127  E. 

28 

11-3  E. 

19 

100  E. 

30 

8-6  E. 

Norember. 
d  h 
172  W. 
15-8  W. 
144  W. 
i3-oW. 
ir7W. 
103  W. 
89  W. 

14  10-5  E. 

15  91E. 

18  16-3  W. 

19  i4'9W. 
ao  13-5  W. 

21  12-2  W. 

22  IO-8W. 

23  94  w. 

26  165  E. 

27  15-2  E. 

28  138  E. 

29  12-5  E. 

30  ii'i  E. 


December, 
d    h 
97  B. 
83  E. 

141 W. 
1x7  w. 

15  13-0  E. 

16  11-6E. 

17  lo'xE. 

18  8-8 E. 

19  74E. 

21  160  W. 

22  147  W. 

^3  >3-3W. 
24  II '9 W. 
15  10-5  W. 

26  gi  W. 

27  77  W. 

29  i6-i  E. 

30  147  E. 

31  133  R 


Jianry. 
d  b 

I  35 
312-4 

4»r3 
i   i~i 

7  If 
)  0^ 
■a    t-9 

II  I--8 

13  27 

14  11-6 

15  2S-5 

■T  S-3 
It  14-2 
19  231 
SI  80 
a  ii-8 
H  I-' 
15  10-6 
1*19-5 
It  44 
V)  13-a 
p  21-1 


Febroaxy. 
d     h 

7-0 

08 
9"7 

I8S 

3"4 
la-a 
ai-i 

6-0 

'4-9 
23« 

8-7 
176 

as 
1 1-4 
20-3 

5' 
14-0 
2a-9 

7-7 
t6-6 


March, 
d     h 


Enckladitb. 

ApriL 
d    h 


I 
a 
4 
S 

6 
8 

9 
10 
la 
»3 
»4 
16 

»7 
»9 
zo 
ai 
as 
a4 
as 
27 
aS 


a 
3 
4 
6 

7 
8 
10 
II 
«3 
'4 
•S 
'7 
18 


'•5 

10-4 

»9-3 

4"» 

13-0 

21-9 

6-8 

'57 
0-6 


95 
18-4 

33 

IX'X 
19  Xfl 
21       6-0 

XX  14-8 

a3  »37 
25  8-6 
a6  175 
a8     24 

»9  "'"S 
30  ao-a 


5'> 
14-0 
229 

77 
16-6 

•5 
10-4 

»93 

4"a 

131 

14    Z2-0 

16  6-9 

17  15-8 
19      07 

9-6 
i8-s 

34 
12-3 

2I-X 

6-1 

28  15-0 

29  X3-9 


xo 

XI 

»3 
»4 

as 

a7 


October, 
d    h 

21-8 

67 

'S> 

04 

93 
8  18-1 

10  3-0 

11  1 1-9 

12  20-8 

14  5-6 

15  '4S 

16  234 

18  83 

19  I7-2 

21  2-1 

22  ii-o 

23  19-9 

25  48 

26  137 

27  22-5 

»9    74 
30  1 6-3 


NoTember. 
d    h 


1-2 
lo-i 
19*0 

39 

12-8 

217 

6-6 

10  154 

12  0-3 

13  9-2 

14  18-1 

16  3-0 

17  1 1-9 

18  20-8 

20  5-7 

21  14-6 

22  23-5 

24  8-3 

25  17-2 

27  2-1 

28  ii-o 

29  19-9 


December, 
d     h 

47 
13-6 
22-s 

7*3 

16-2 

i-o 

9    9'9 
10  18-8 

la    37 

13  12-6 

14  21-4 

16  6-3 

17  15-2 

19  o-i 

20  19-0 

21  17-8 

23  27 

24  1 1-6 

25  20-5 

27  5-4 

28  14-2 

29  23-1 
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Epkemeridea— Satellites  of  Sattarn. 
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Greenwich  Mean  Times  of  East  Elongations. 
TiTAir. 


Jmmrj. 

Febroarr. 

Ifarch. 

April. 

October. 

November. 

December, 

i    h 

a 

h 

d     h 

d    fa 

d    b 

d    h 

d    h 

6  irt 

7 

141 

II    to-i 

12      96 

5  16-6 

6  15-6 

8  11-5 

u  ts-S 

»3 

la-i 

17     9-6 

2g   lO-O 

21  16-6 

22  13-8 

24    96 

HTFEaioir 

JinuuT. 

FebmaiT- 

Mansh. 

April. 

October. 

November, 

December. 

d    h 

d 

h 

d    h 

d   h 

d    h 

d    h 

d    h 

t   10- 1 

19  tyi 

13    46 

3  «3' 

13    8-9 

3  i6-8 

16    4*1 

»9  17-7 

24  21-6 

24  22-3 

Apparent  Elet 

nenta  of  S 

aturn's  Hinge. 

Oraenwi 

<A 

Foaition-angle 

Outers 

ling. 

Inner  Bine. 

M«u5< 

too. 

of  Minor  Axia.    Maj.  Azu.  Hin.  Ajdi.     Maj.  Axis.  Min.  Axis. 

Jo.     3 

0     1 
353  «»o 

II 

46-58 

20-51 

3098 

13-64 

»J 

353  »S-3 

4594 

20-41 

30"55 

13-57 

FA.   12 

353  3»7 

4474 

20-00 

»97S 

1330 

Ibr.    4 

353  34-0 

43»3 

'939 
18-69 

28-74 

12-90 

»♦ 

353  3'-9 

41-65 

27-70 

12-43 

April  13 

353  »6-9 

40-20 

17-98 

26-73 

11-95 

IU7     3 

353  >9» 

39-00 

17-32 

»5-93 

11-52 

Srpt.  10 

..... 

351  36-0 

39-96 

15-66 

26-57 

10-42 

Oct.    10 

35»  347 

4"-37 

16-00 

27-51 

10-64 

-       50 

35»  34* 

4292 

16-51 

28-54 

10-98 

5o».  19 

35*  343 

44-44 

17-16 

»9S5 

11-41 

Dee:     9 

35»  35° 

45-69 

1785 

30-39 

11-87 

19 

35 

2  366 

46-42 

18-45 

30-87 

12-27 

Orwnwidi 
Mean  Noon. 


Latitude  above  Plane  of  Kng. 
Earth.  Sun. 


Semi-migor  Axis  of  Orbit. 


o      i  01 

Jan.     3 26    7-3  8.  26    4-1  8. 

23 26  22-5  8.  25  58-7  8. 

Feb.   12 26  33-6  8.  25  53-38. 

Mar.    4 26  39-5  8.  254748. 

24 »6  39-78.  25  41-2  S. 

Apr.   13 2633-9  8.  »5  34-98. 

Mb;     3 26  22-1  8.  25  28-2  a 

Sept.  10 23    47  8.  2434-28. 

Oct.    10 2245-48.  2425-58. 

30 22  37-58.  24  16-5  S. 

XoT.  19 22  42-6  8.  24    728. 

Dec.     9 »2  5998.  23  577  S- 

»9 »3»5-4S.  »3  47-9S. 


TiUn. 

II 
209-5 
206-6 
201-3 
'94-5 
187-4 
180-9 

»75-9 

179-8 
186-1 
193-1 
199-9 
205-6 
208-8 


lapetus. 

If 
609-7 
601-2 

5«5-S 
5658 

545-» 
526-0 
510-4 

523-0 

54' -4 
5618 
581-7 
598-0 
607-6 


The  semi-major  axes  of  the  orbits  of  Titan  and  lapetus  are  given,  as  well  as 
&t  poation-angle  of  the  minor  axis  of  the  ring,  in  order  to  furnish  means  for 
towhly  inferring  the  distances  and  poftition-anglos  of  the  satellites  from  the 
disgTsms  given  on  p.  24  and  p.  28. 


Ephemeridet, 


29 


8A.TELLITBS  OF  UEANTJS. 
S 


"W 


The  namll  eirole  in  the  sbon  diagram  repnwnts  the  planet,  and  i*  on  the 
■ame  aciJe  as  the  orbiU. 


Greenwich  Mean  Times  of  North  Elongationa. 
Abiel. 


Jmoanr. 

February. 

March. 

April. 

May. 
d    h 

June. 

d    h 

d     h 

d    h 

d    h 

d    h 

3    46 

2   10-5 

»    3-9 

.    9-8 

I  157 

3    lO'l 

5  «7a 

4  »3"o 

4  »64 

3  «-3 

4    4» 

S  »»7 

i    5-6 

7    "5 

7    49 

6  108 

6  167 

8  til 

10  iJ-i 

10      o-o 

9  '7"4 

8  2J-3 

9     5» 

10  13  7 

13    6  6 

12   i»-5 

la     5-8 

II  11-8 

II   177 

13  ii'i 

15  191 

15      «-o 

14  183 

14     0-2 

14    6-1 

It    7-6 

17    »3"4 

17    6-8 

16   127 

16  187 

10  20-1 

20      1*9 

19  193 

19      1*2 

19    7-1 

»3    «  S 

22     I4'4 

»»     7'8 

11    137 

11  197 
14    8-1 

»5  211 

25      29 

*♦  *fl 

14      1-1 

»»  rs    , 

a7    »5-4 

27    8-8 

16   147 

16  107 

30  za-o 

»9  »»-3 

»9    3-» 

19    9-1 
31  117 

1886.] 


Epkemeridet. 
SATELLITES  OF  URAXTS. 


2d 


The  tmtU  eirole  in  the  above  diafrram  represents  the  planet,  aod  ii  on  the 
saune  acale  as  the  orbits. 

Oreenwich  Mean  Times  of  North  Elongations. 


Abiel. 


January. 

d    h 

3    4-6 

5  «7» 

8     5-6 

10  tS'i 

13    6  6 

IS  19Z 

i»     76 

10  xo'i 

1$     8-5 

25  zi-i 

i8     95 

30  II'O 


February, 
d    h 
105 
130 
11-5 

O'O 

12-5 

fO 

•34 
••9 


2 
4 
7 

fO 
12 

«5 

•7 
20 


22  144 

25     29 
»7  '5-4 


March. 
d    h 

16-4 
49 

>74 
S-8 

.8-3 
68 

«9'3 

22  7-8 
24  20-3 
27  8-8 
29  213 


April, 
d    h 
I     9-8 

3  >»-3 

6  108 

8  23- 3 

Ji   11-8 

14  0-2 

16  127 

19  1-2 

21  137 

24  2'2 

26  147 

29  3-2 


Ma 

d 


t 


4 
6 

9 
II 

•4 


«5'7 
4» 
167 
5» 
177 
6-2 
16  187 
19  7-2 
21  107 
14  8-2 
26  107 

29  92 
31  217 


Jane, 
d    h 

3    I0'2 

5  »»7 

8    lt'2 

10  237 

13    12-2 
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Mara,  1886. 

[No.  105. 

EPHEMEEIS  FOE  PHISICAL  OBSEEVATIONS 

OF  MAES.  i886. 

Angle  of      Areog.  LaL 

Greatest          Pootioii'- 

Greetiwic 

b        Dneition  of      of  oeotre 

Man'  axis.        of  disk.           Diameter. 

del«;t  of              angle 

Noon. 

illumination.        thereof. 

Jim*      1 

O                                                           O                                                        •! 

11-07            +ii'?o                g-88 

••                          e 
076                X9X-33 
0-64                z9o'9i 
0-31                    l87'lt 
OCX                156-90 
018                111-51 
c-6o                 >i4"63 
0-86                 iiz'91 
091                 11179 
087                 «'3«$ 
078                1 1 339 

•h  the  Zero-Meridian 

21 

23*72                 22-87                xo-6i 

Feb.   lo . 

ai'OI                       22"17                     12*?? 

Mir.    a  . 

lO*7<                       22'00                     11*^7 

22 

••■•••           "'J                              ^^                       J     / 

i<*?i                 21*78                ii"<6 

Apr.   1 1 

*?  J"                 •    / "                 J  J 

ll'OO                         22'o6                       11*00 

AIb7     ■ 

21 

13*61                          1V^4                      IO*22 

t6*d.Q                         24'74.                         8*76 

June  lo . 

20*8l                       2<'45                       7*64 

sO 

ic-8x              -t-ic-8a                  6-8l 

J     ~j                  t    J    ^ 

Approximate  GreeDwich  Mean  Times  at  whi( 

passes  the  Centre  of  Disk 

. 

d 

b 

d    b 

d    h 

d    h 

d    fa 

Jul.     o 

J17 

Feb.     6  »ri 

Mir.  15  18-8 

Apr. 

XI    i6'7 

May   18   15-8 

3 

00 

8  11-5 

17  19-9 

13   iSo 

30  171 

5 

!•» 

10  »37 

19  zt-i 

15   '9'3 

June     I    1 8-4 

7 

»S 

13     09 

11  xi-3 

17  ao-5 

3   198 

9 

3« 

IS     ii 

»3  »35 

19  xi-8 

5  III 

■  1 

5' 

'7     33 

x6    07 

Ma; 

I  131 

7  xx-4 

>3 

6-3 

'9    45 

18     1-9 

4     0-3 

9  »37 

•5 

7-6 

11     57 

30    3-1 

6     1-6 

■  1     i-o 

'7 

8-8 

»3     69 

Apr.     1     44 

8    1-9 

«4     >1 

'9 

lo-i 

»5    81 

'     it 

10    41 

16     37 

Zl 

II-3 

»7     91 

5     6-8 

11     55 

18     5-0 

»3 

12-6 

Uar.    t  10-4 

7     8-0 

14    6-8 

xo    6-) 

»5 

.3-8 

3  11-6 

9    93 

16     80 

21     7-6 

17 

151 

5   .1-8 

11   10-5 

18     9-3 

14    90 

»9 

i6-3 

7   140 

13   117 

so  10-6 

x6  10-3 
x8   II-6 

3« 

.7-6 

9  >5i 

15  130 

21  11-9 

Feb.     » 

i8'8 

II   16-4 

17  141 

14  131 

30  11-9 

4 

loo 

13   176 

19  15s 

16  14-5 

Tbe  above  table  is  giTen  For  erery  alternate  daj. 

Intervals  in  Time  by  which  certnin  Points  on  the  Surface  of 
Mars  pass  the  Centre  of  the  Disk  after  the  Zero-Meridian. 


Mndler' 

s 

Areog, 

Interral 

Xo. 

letter. 

Green's  Name. 

Scbiaparelli's  \ame. 

Long. 

in  time, 
b 
OT 

I. 

ri 

Dawes  Forked  Bay. 

Vertice  d'Aryn  i. 

0 
0-92 

2. 

d 

Terby  Sea. 

Lacus  Solis  14. 

90-87 

6-2 

,v 

]' 

Pratt  Bay.            ^K 

Mare  Sirenum  19  a. 

131-80 

9-0 

4- 

r 

Trouvelot  Bay.     g  3 

ftigantura  25. 

170-17 

1 1-6 

,S- 

n 

Hugpns  Bay.          =-. 

Mare  Cimmerium  41. 

239'97 

i6-4 

6. 

f 

Kaiser  Sea. 

Syrtis  Major  51  c. 

28172 

19' 3 

7- 

e- 

Banks  Cape. 

Hamnionis  Comu  57. 

317-99 

21-8 

The  Zero-Meridian  adopted  in  this  Ephemeris  passes  through 
the  point  of  the  tongue  of  the  "  Forked  Bay  "  of  Dawes.  The 
assumed  period  of  the  sidereal  rotation  of  Mars  is  24''  37"  2  2'*63. 
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MEAN  PLACES  OF  VABIABLE  STABS  FOE 
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Star. 


B.A. 


Dec. 


Star. 


E.A. 


T  Cassiop«iie  .. 

8  Oeti  

U  Oephei    

8  Oasuopeia  ., 

S  Pucium    

R  Sciilptoria   .. 

R  I'isdiim  

8  Arielin 

B  Arietis 

0  Cpti  

8  Penei  

BCeti 

T  Arietis 

Algol    

R  Pereei 

Xl'jiuri    

KTiiuri  

S  Tnuri    

VTmiri    

R  Orionia    

R  Leporis    

R  Auri^    

8  Oriotiu 

ij  Geiiiinoruiii  . 
TMoiiocprotis.. 

R  I/jnci» 

J  Oeniinorum.. 
R  ORminopuca . 
R  CaniB  Minor 
L"  Puptii»    

V  Orininorum . 
I'  Mimocerotia.. 
8  Cnni.s  Minor 
T  Cnnia  Minor 
U  Cull  is  Minor 
S  GeminOTUin.. 
TOemiiioruiu.. 
R  Oanm 

V  Oniicri 

U  Cam-ji 

8  Oancri  

8  Hydno 

THydriB 

T  Cancri 

R  Leo.  Minor. 

B  Ijconis 

R  Uriua!  Mi^or 

BCrateria  

8  Leonis 

R  Comio  Ber... 

T  Virginia  

BCorvi   

T  UrxiB  Major 

B  Virgiiiis  

8  Urair  Mnjor. 

U  Virginia  

W  Virginia 

V  Virfrinia  

E  Hjdrie    

8  Virginia    

Z  Virginia  

V  Botitia 

'  Ji  OuaeJop. 


17  ^ 
i3  t6 
52  13 
II  17 
II  37 
21  44 
»4  45 
58  3' 


14  41 

20  12 
41    58 

o  +5 
22  48 

54  »» 
12     3 

22    57 

45  »6 
5»  49 
54  »5 

8  6 
»3  23 

8     o 


30 
26 


»9 
5' 

57 

o 

2 

10     3 
16  46 

25  21 

26  32 

27  40 

35  9 

36  12 
42  28 


8   15   13 

8  19  IS 
8  37  25 

«  47   37 
8  50     7 

8  50   10 

9  38  45 
9  41   26 

10  36  34 
'o  54  57 
"     4  57 

11  58  24 

12  8  46 
12  IJ  44 

12  31  12 
12  32  43 
12  38  57 

12  45 

13  20 
13    21 

'3  13 

13  27 

>4    4 

14  2;  lo 
74  26  15 


■9 

9 

55 

3° 

3 

II 


+  55 
-  9 
+81 

+7» 


9-6 

57-6 
>57 

06 


+   8   198 

-33  8« 

+   2  17-6 

+  11  588 

+  24  31-2 

-  3  *9'7 
+  58  39 

-  o  41-6 

+  17  »'o 
+  40  31-0 

+  35  '6'9 
+  12    lO'I 

+  9  544 
+   9  4''6 

+  17  207 

+  7  57-4 
-14  587 

+  53  »74 

-  4  471 
+22  324 
+   7     8-8 

+  55  »9"4 
+  20  44-2 
+22  52  7 

-  ro  i2'i 
-44  »7-3 
+  13   '8-5 

-  9  31-3 
+  8  337 
+  "  593 
+  8  387 

+13  43-' 
+24  i-o 
4-12    4-5 

+  17  38-8 

+  '9  '73 
+  19  26'6 

+   3  »99 

-  8  4»'4 
+  20  J71 

+  55  1-1 
+  "  57-4 
+  69  224 
-17  42S 
+  6  4-8 
+  19  251 

-  5  241 

->8  37-3 
+  60     6-9 

+  7  369 
+  61  43-0 
-I-  6  io"o 

-  »  47'» 

-  »  349 
-22  415 

-  6  36-5 
-12  458 

+  39  "■' 

+  84   20'9 


BBootia 

U  LibrtB 

I  LibrtB    

T  Libroj  

0  Corona!   ... 

S  Libre  

8  Serpen  tia . . . 
8  Corume  ... 
B  Coronie  ... 
B  Serpentia... 

V  CorontB   ... 

R  Librx 

R  Hereulia ... 
W  Scorpii  ... 
R  Scorpii    ... 

8  Scorpii 

W  Opbiuohi 

V  Opliiuohi 
U  Hercnlia  ... 
T  Opbiuclii... 
8  Opbiuchi... 
\V  llcreulia... 
R  Driu-onia... 
8  Herirulia  ... 
B  Ophiuchi... 
U  Ophiuchi... 
X  8ikgiLtarii... 
W  S^ttnrii 
T  IlercuUa  ... 
T  Serpentia... 
U  Sagitlarii 

(3  Lyras    

B  Lyra:   

B  Aqiiilic    ... 
T  Sagittarii 
B  Sagittarii... 
8  8agittarii... 

ROygni 

8  Vnlpeculn! 

X  Cygni  

q  Aqiiilo! 

S  Cygni   

R  Capriwrni 

8  Aquihje 

R  .'^ngittm  ... 
R  Delphini... 
U  Cygiii  

V  Cygni  

S  Delphini  ... 
T  Dt'lpliini  ... 

V  Oupriromi 
T  Aqijarii  ... 
R  Vulpeinilu! 

T  Copbei 

T  Oapricomi  , 

S  Cephei 

T  Pegaai 

S  Ccphiii  

R  LafertiB  .  . 
S  Aquarii     .... 

R  Pegaai 

8  Pegaai  

R  .\qiiarii    .... 


h  m  a 

14  32  10 
»4  34  I 
H  54  53 

15  4  14 

•5  '3  33 
15  14  51 
15  16  19 
>5  '6  45 
•5  43   54 

15  45  26 

>5  45  »7 
»5  47     9 

16  1  6 
16  5  fi 
16  10  51 
16  10  53 
16  1$  16 
16  20  24 

16  20  46 
16  27  13 
16  27  42 
16  31  10 
16  32  21 

16  46  42 

17  I  13 
17  10  45 

17  40  23 

'7  57  45 

18  4  47 
18  23  15 
18  25  10 

18  45  52 

18  51  52 

19  o  53 
19  9  40 
19  10  o 
19  12  46 
'9  33  45 
'9  43  4} 
I 9  46  II 
19  46  40 

3  7 


20 
20 
20 

20  8 
20  9 
20  16 


4  55 

6  23 


20 


5' 
»5 

4 
3-  38 
20  37  50 
20  40  4 

20  41  48 

»o  43  55 
»o  59  19 

21  8  2 

»«  "5  43 

21  36  37 

22  3  20 
»x  24  5« 

22  38  13 

22  51  o 

23  o  55 
»3  '4  47 
>3  37  55 


+ 

+ 
+ 
+ 


+! 
+1 
-M 
— 1 
+  1 
-* 

-1 

+! 

+4 

+ 

-* 

-li 

— i 

ti 

+* 
+  ( 
■i-i 

+«1 
+  I 

+4- 
+4- 
+  l< 
+  '! 
-'5 
-  5 
+»3 
+68 

-«S 

+  78 
+  11 
+  5- 
+4> 
— ao 

+  9 
+  8 
-'5 


■ 

■ 

^^B 

■ 

87 

^        1886.] 

Variable  Start, 

1 

JklAXIMA  AND  MINIMA  OF  VABIABLE  STARS 

I 

M,  signifiea 

maxirnum ;  ni,  miDimiim 

la 

Jaxvast. 

d 
6 

Masch. 

d 
24 

AreiL. 

1' 

S  Hvdr*.  M. 

V  Geminor.,  M. 

17  Virgin.,  M. 

■  ' 

S  Vol  pec.,  m. 

lO 

T  Cassiop.,  m. 

25 

B  Vulpec,  m. 

5 

ir           ,t..  xM. 

II 

S  Vulpec.,  m. 

'    26 

B  Leporia,  m. 

6 

1.  M. 

13 

V  Tauri, M. 

1       lo 

S  I'lsLiUiu,  M. 

12 

B  Coronae.  M. 

K  l.ynf.  M. 

»3 

S  Aquilie,  m. 

M»r. 

'                 ■'•r.,  m. 

,  m. 
K  Libni;,  31. 
8  (it-minor.,  M. 
U  Virgin.,  oi. 
T  CofTic,  M. 

M 
«4 
i6 

21 
22 
22 
24 

T  Cephei.  M. 
T  Ur-..  .M>ij.,  M. 
W  Scorpii,  M. 
U  Monocer.,  M. 
B  Auriftip,  m. 
B  Cvgni.  M. 
8  CVti,  M. 

3 

6 

10 
12 

12 

'3 

B  Cr»ter.  M. 
U  Slonocer..  M. 
B  DracouiB,  ni. 
a  In.  Maj..  M. 
K  Tanri.  M. 
E  Lvne,  M, 
B  CVti.  m. 
B  Arietis,  M. 
T  Aquarii,  m. 
V  Virgin.,  M, 
8  Vulpec.,  m. 
8  Ariel  is,  M. 

E 

T  Ariel  IS,  fw. 
B  Virgin.,  m. 

24 
34 

T  Herculi!..  M. 
T  Libr«.  M. 

'S 
'5 

~t 

8  lihrar,  .M, 

28 

B  Lvr»,  m. 

•5 

^- 

8  Volpoc  M. 

28 
29 

B  IJotitis,  ni. 
B  Sculpt.,  M. 

»7 
'7 

31 

■ 

Fkbbvabt. 

30 

H  Urs.  Maj.,  m. 

23 

B  Coron*,  M. 

li 

U  OBpric,  M. 
U  Crpii,  rn. 
U  Moiux-er.,  M. 

I 

Atbil. 
B  SagitUe,  m. 

22 
28 
38 

B  Aquilie,  M. 

B  Lyne,  m.              ^J 

U  ^lonocer.,  M,     ^M 

s 

B  CVtHMia.'.  m. 

3 

W  Herc'iilis,  m. 

■ 

7 

B  AriHis,  M. 

4 

T  Virgin.,  M, 

JncE.                ^H 

8 

8  Seqwnr.,  M. 

5 

Z  Virgin.,  M. 

to 

B  Lj  ra,  m. 

5 

H  S.afritt.,  M. 

2 

B  HercuIiH.  M.        H 

IJ 

o  Ceti.  M. 

8 

8  Vulpnc,  M, 

2 

T  Ari>?ti«,  M.          ■ 

•s 

8  Hi^reuli»,  M. 

9 

T  Can.  Min.,  M. 

2 

8  Butitis,  M.           ■ 

«s 

T  A<|UArii,  m. 

10 

S  Coronte,  M. 

5 

B  Con.  Min..  m.      H 

i6 

V  Ophiu.hi.  M. 

10 

B  Virgin.,  M. 

8 

B  Orionui,  M.          ■ 

|6 

L'  I'uppin,  m. 

12 

U  Can.  Min.,  m. 

10 

B  8agittie,  m.          ^M 

17 

U  Hemulin,  »n. 

12 

V  Cancri.  M. 

1 1 

8  Can.  Min.,  m.       ^^ 

J7 

T  P'-pasi,  M. 

12 

E  LyriB,  M. 

II 

T  Ui-rculis,  m. 

so 

B  Vulpr-c.  M. 

12 

U  Monocer..  m. 

JS 

8  Vulpec.,  M.           ^ 

xo 

K  Crntt-rh,  m. 

12 

8  Persn-i,  M. 

16 

B  Cieminor.,  M.       H 

«5 

'                 'T.,  m. 

»3 

8  Delphini,  nu 

16 

K  Lac-iTtac.  M.         H 

>s 

i.     .         -M. 

14 

B  Hydrw,  ni. 

18 

B  Persei,  M             ■ 

«5 

8  Soorpii,  M. 

21 

U  Monocer..  M.        H 

Mabc0. 

17 

B  Coron*,  m. 

23 

T  Delphini.  M.          B 

»9 

8  Ophiuchi,  M. 

25 

B  Virgin.,  m.            ^M 

1 

B  Lmcis,  M. 

22 

8  I  ibne,  m. 

25 

B  Pegusi,  M.            ■ 

3 

B  Aquurii,  M. 

«3 

L'  Puppis,  M. 

27 

B  Corons,  m,           ^M 

S 

V  CorwiK,  m. 

23 

B  Leonis,  hi. 

28 

B  Lyrte,  m.              ^M 

p 

Variable  Stars. 

■ 

[No.  105. 1 

b 

Maxima  and  Minima  of  Variable  Stars  (continued).               ■ 

July. 

AUOOBT. 

NOTBMBEB. 

d 

d 

d 

I 

R  Vulpec.,  M. 

28 

U  Monocer.,  Jn. 

I 

S  Orionis,  M. 

I 

L'  Puppis,  m. 

28 

R  LvrjB,  M. 

I 

8  Librae,  m. 

3 

8  Leonig,  M. 

31 

R  Leo.  Min„  M. 

2 

R  Hydnae,  M. 

4 

8  lleivulis,  m. 

3 

8  Geminor.,  M. 

4 

E  Ophiuchi.  M. 

Septembeb. 

4 

8  Cephei,  M. 

8 

R  Bo«ilis,  M. 

2 

R  Virgin.,  M. 
R  Vulpec,  ni. 
R  Corvi,  M. 

6 

U  Monocer.,  M. 

II 

E  Capric.,  M. 

3 

6 

R  Bootis,  »i. 

12 

R  Sa^tt.,  M. 

7 

S  Corohoe,  m. 

12 

T  Sagitt,  M. 

a. 

T  Serpent.,  M. 
L'  Puppis.  M. 
8  Pegasi.  M. 
T  Herculis,  M. 

9 

T  Cassiop.,  M. 

»3 

U  Monoc-er.,  m. 

s 

9 

R  Vulpec,  M. 

'3 
«5 

R  LvrtE,  M. 
U  Libre,  HL 

-1 

5 

s 

10 

'3 

R  AurigiE,  M. 
R  Lyra;,  m. 

i8 

X  Cygni,  m. 

6 

T  Aquarii,  ni. 
R  CyronsB,  m. 

«3 

L'  Puppis,  m. 

23 

VBo6tis,M. 

6 

14 

S  Ura.  Maj.,  m. 

32 

S  Delphiui,  M. 

7 

R  Delpliini.  M. 
8  Hydra,  M. 

'S 

W  Ophiuchi,  JL 

23 

B  Pisdum,  M. 

•5 
18 

«7 

R  CoroniE,  »i. 

24 

S  Vulpec.,  m. 

R  Leouia,  M. 

18 

U  Can.  Mia.,  M. 

»4 

S  Urs.  Moj.,  M. 

30 

T  Cephei.  to. 
U  Cygni,  M. 

18 

R  Arietis,  m. 

29 

^  Oeminor..  M. 

20 

18 

U  Virgm.,  M. 

30 

R  Crateris,  m. 

21 

TJ  Monocer.,  M. 

18 

R  Virgin.,  m. 

3» 

B  Scoqiii,  M. 

24 

8  Crgni,  M. 

2t 

8  Sagitt..  M. 

25 

U  Cancri,  M. 

23 

T  Herculis,  ni. 

Arc  ran. 

26 

0  Ceti,  m. 

24 

8  Can.  Min.,  M. 

I 

I 

8  Virgin.,  m. 
R  Coronse.  M. 

28 

29 

R  Lvrte,  m. 
S  Vulpec.,  ni. 

38 
28 
29 

U  Monocer.,  m. 
R  Lyraj,  M. 
T  IJrs.  Maj.,  M. 

1 

V  Corons,  il. 
U  Monocer.,  M. 

OCTOBEB. 

30 

8  Virgin.,  M. 

7 

S  Aquilv,  m. 

I 

T  Gem  i  nor.,  M. 

Deceubek.       " 

8 

T  Caniri.  M. 

6 

R  Aquiltc,  M. 

10 

T  Urs.  Ma'].,  m. 

9 

S  Scorpii.  AL 

10 

U  Virgin.,  m. 

10 

R  Crateris,  M. 

5 

T  Aquarii.  M. 

II 

R  Camelop.,  M. 

10 

S  Cassiop.,  M. 

6 

8  Vulpec,  w. 

13 

8  Librae.  M. 

12 

8  Aquarii,  M. 

7 

V  Geminor.,  M. 

13 

R  Arietig,  M. 

12 

R  Coronoe,  M. 

9 

a  Ophiuchi,  M. 

13 

E  Lvrw,  ni. 

13 

U  Monocer.,  m. 

12 

R  Leporis,  M. 

17 

R  Coraje,  M. 

13 

R  Lvr«B,  M. 

15 

8  Herculis.  M. 

17 

T  Hvdrsp,  M. 

13 

T  Capric,  M. 

16 

T  Arietis,  m. 

18 

AV  HercuLs,  M. 

15 

V  Cvgni,  M. 

18 

8  Tauri,  M. 

>9 

R  Sagitta?,  m. 

21 

R  Can.  Min.,  M. 

22 

U  Monocer.,  M. 

30 

R  Cancri,  if. 

22 

R  Sculpt.,  M. 

22 

R  Coronce,  M. 

31 

8  Vulpoi-..  M. 

26 

W  Scorpii,  M. 

24 

V  Ophiuchi,  M. 

24 

U  Herculis,  M. 

28 

S  Vulpec.,  M. 

29 

R  Lyrw,  m. 

^34 

r  Cajtric,  M. 

29 

R  Sagittro,  m. 

29 

R  Serpent.,  M.  J 

V36 

Jl  Draoonis,  iJ. 

29 

R  Ceri,  M. 

1 

r 

V  Tauri,  M. 

31 

T  Ophiuchi,  M. 

J 

]j«." 


.'D'DIi  .7  ~^JL. 
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Variable  Star$. 


[No. 


MinitM  of  Variable  Stan  of  the  Algol  Type  (continued). 


Alooi. 


J 


3 

6 

9 

IX 

>5 


h  m 
14  17 
II  15 
8  5 
4  54 
>  4J 
17  zi  31 
xo  19  XI 
X3  i«  9 
x6  IX  58 
k»9    9  47 


X  Tauri. 


I  13  8 

5  »2   O 

9  *o  5» 


«J  >9  45 
17  18  37 
11  17  X9 
15  16  II 
K»9   «S  '4 

'  1  14    6 

6  IX  58 

10  II  51 

14  to  43 

«8    9  35 

XX    8  x8 

Vx6    7  xo 


II 


X    6  IX 

6    S    4 

«o    3  57 


i 


10 II 
9  4 
7  5* 

6  49 
5  4« 

3  »6 
X  iS 


3 

7 

II 

'5 
«9 
»3 
»7 
V3« 

'  4  I  10 
803 
II  XX  ?5 
15  XI  4- 
19  xo  39 
»3  'J  3» 

l»7  »»  H 


X  Tauei. 

d   h  m 

I  17  16 


£ 


16 
'5 


i 


>3  '3  53 
17  II  46 
XI  II  38 
15  10  30 
»9  9  »» 


8  15 
7  7 
5  59 
4  5» 
344 
X  36 
I  X9 

O  SI 


3  »3  «3 
7  »»  5 

II  xo  58 

>5  '9  50 
19  18  41 

13  «7  35 
17  16  17 

^,3«  «5  «9 


S  Cakcbi. 


ifll 

■1I8 


3  45 
5  »3 
3  « 


6  14  39 
16  I  i( 
»S  «3  54 


uf   I  '3* 

*  •{  16  13  10 

*  \  x6  o  47 

!g  f  4  ti  15 


X  13  18 
IX  10  <6 

»»  34 
10  II 


I  <  16  14  14 
"  \i6  X  * 


2  LiBEiE. 


t 


'  X  XX  XX 

5  6  '3 

7  "4  4 

9  II  56 

«»  5  47 

14  13  38 

16  XI  30 

19  $  II 

II  13  II 

»3  »«  4 

*«  4  55 

x8  IX  46 

30  10  38 

/"  »  4  »9 

4  II  10 

6  10  la 

9  4  3 

II  11  54 

It  19  46 
16  3  f 

1  18  II  18 

10  19  10 

»3  3  «« 

I^  II   X 

V»7  t«  54 

iS  LiBBf. 


d 

a 

4 
6 


53 


»7 

18 

10 

I 


I 


s- 


h  m 

»  45 

10  ]6 

18  18 

9  I  19 

II  10  10 

13  18  I 

16  I 
18  9 
10  17  36 
13  I 

»5  9 

17  17 
30  I 

I  8  51 

3  >6  44 

6  o  35 

8  8  16 

10  16  18 

13  o  9 
i;  8  o 
»7  «5  5» 
«9  »3  43 
»»  7  34 

14  IS  16 
x6  13  17 

l»9  7  « 

'  I  15  o 

3  »»  5* 
6  6  43 

*  '4  34 

to  IX  25 
13  6  16 

>5  «4  « 
17  ai  59 
ao  5  50 
IX  13  41 
»4  ai  33 
»7  5  »4 
X9  13  16 

U«  »«  7 


r 


3  4  58 

S  "  50 
7  »o  41 

10  4  3a 

11  II  14 
14  10  15 

17  4  < 

19  II  58 

ai  19  49 

X4  3  40 

x6  II  3a 

^,a8  19  a3 


?I 


^i 


i 


1 
I 

i  I 

I 

a 

X 

2 
2 
3 


£ 


t 
I 
I 

t\ 
ai 
a: 
a; 
a; 
V*« 


^{i 


£ 


i( 
il 

ac 
12 
II 

»; 
II 

V3' 


1886.'. 


Jfi'iiT  tr  i  artm» 


'  COK03f  i 

d   =   = 
(  :  *  -r= 

:  i:  AJ 
^  J  -  n 
e  ■  «-  -;  — *■ 
=  ■(  :«    :  :: 

::  XI   -* 
:»    I  xi 

15  :;.  *: 


i  '  1«     1   ri 


:£  1=  — 


'inn 

.  i  I-   J- 

;     II     J   :? 


_a        .      — 


::  :a  i- 


—  :"t     L 


t..  I."  :l  li 
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Variable*  of  Short  Period. 


[No,  10 


VAEIABLES  OF  SHOET  PERIOD  NOT  OF  THE  ALGOL  T. 

Note. — The  tunes  of  minima  only  are  giren ;  the  times  of  maTima  may  be  foui 


adding  the  interraT  printed 

under  the  name  of  the  star. 

T  MONOCEHOTIS. 

X  SxoiTTABn 

U  Saoittaki 

(SO-o.) 

(ewitinued). 

(eontinvid). 

d 

d 

d 

d 

d 

Jan.   i5'z 

Aug.  19°! 

July     67 

Aug.  31 '8 

Sept    7-5 

Oct 

Feb.   1 1  I 

Sopt.  151 

>37 

Sept    78 

'43 

Mar.  lo-i 

Oct    1 2-0 

207 

14-8 

210 

Apr.    6i 

Not.     8-0 

27-8 

21-8 

278 

May     31 

Dec     50 

i   Aug.     3-8 

289 

Oct     4-5 

Not. 

!         1 08 

Oct     5-9 

I         17-8 

12-9 

4;  Geminohxtm. 

248 

199 

(S'-O.) 

fi  LTB.X. 

d 

d 

(Max.3''-2.   Secoi 

Jan.     7*6 

Aug.  19-0 

Min.6''-5.   Max. 

>77 

291 

W  SAGITTABir. 

Feb.     70 

Sept.    8-3 
'«-5 

(3- 

•2.) 

d 
Jan.     6*4 

July 

17-1 

286 

d 

d 

^u     '9' 

i7"4 

Oct.      8-8 

Feb.  23-6 

June  25-1 

Feb.     1-2 

Aug. 

Mar.    95 

18-9 

Mar.    3-2 

July     27 

141 

•97 

291 

IO-8 

10-3 

27-0 

29-8 

Not.    81 

i8-4 

'7-9 

Sept. 

Apr.    9'o 

18-4 

26-0 

25-5 

14-9 

191 

TV       "*'5 

Apr.     2-6 

Aug.    21 

Apr.     6-8 

Oct 

293 

Dec     87 

IO'2 

97 

«       *9'^ 

May    94 

t8-8 

17-8 

•7'3 

May     2-6 

19-6 

290 

»5"4 

*49 

'|'5 

Not.  : 

May     3-0 
io'6 

Sept    1-5 
9'» 

June  10-3 

Dec  ' 

W  ViBonns. 

I  8-2 

167 

232 

i 

(go-a.) 

June    2-4 

Oct      1-9 

d 
Jan.   13*0 

May  31-2 

I  CO 

'7'5 

94 
17-0 

1}  Aquil^. 

303 

June  174 

(2--4.) 

Feb.    16-5 

July     47 

Mar.    58 

22-0 

d 

23-. 

Apr.     93 

Aug.    8-3 

TTSagi 

TTlKn. 

Mar.    77 
14-9 

July  2 

2 

26-6 

Dec     72 

(3* 

0.) 

22"I 

Aug. 

May  13-9 

»44 

292 

t 

d 

d 

Apr.     5-4 

I 

Mar.    27 

June     ;-i 

12-6 

2' 

X  SAOITTASn. 

?♦ 

T? 

198 

Sept    ; 

(a'-g.) 

16-2 

1 8-6 

27-0 

i< 

S2-9 

,  .     ^53 

May     41 

i; 

d 

d 

297 

July     21 

II-3 

it 

Mar.    IS 

May     4-6 

Apr.     54 

8-8 

185 

Oct     I 

95 

11-6 

12-1 

«5-6     , 

»57 

1 

i6j 

186 

,8-9 

22-3 

June    1-8 

li 

»3S 

256 

256 

29-1 

90 

a; 

30'5 

June    17 

May    24 

Aug.    4-8    , 

161 

3< 

Apr.     6-6 

«7 

9» 

ii'6    1 

»3"4 

Not.    « 

136 

»S7 

15-9 

i8-3 

305 

13 

ao-6 

2*7 

22-6 

250 

July     77 

21 

»7« 

297 

»9-4 

31-8 

14-9 

at 

1886.] 


Nebula  and  Clusters. 
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Yarublh  op  Shobt  Pkbiod  (continued). 


Fab. 


Mar. 


d 

6-2 
Ii6 
16-9 

»r7 

a-o 
74 

1 2-1 
iSi 

»5-5 

289 

61 


Har. 


Apr. 


May 


d 
11-6 

170 

»»J 

»77 

2' I 

7"4 
128 
182 

»3-5 
28-9 

43 

9-6 


JClPHEI,     (i-i-d.) 


Blay 


June 


July 


d 

1 5-0 
204 

>57 
311 

5-S 
IO-8 
i6» 
21-6 
>6'9 
»-3 
77 
130 


d 
July  18-4 
23-8 


Aug. 


291 

3"5 
8-9 

142 
19-6 
ajo 
303 

Sept.    47 
lo-t 

»5-4 


d 
Sept.  20-8 
262 


Oct. 


KOT. 


>"5 

6-9 

12-3 

176 

230 

184 

»7 

81 

18-8 


Not. 
Dee. 


d 

i4-a 
29-6 

49 
10-3 

•57 

XI'O 

a6-4 
31S 


REMARKABLE  XEBFL^  AXD  CLUSTERS.               ^^ 

NaiiK  of 

(.oiutrUation. 

1 

H. 

RA. 

1S80. 

Dec 
1880. 

Beiuarlu. 

t. 
1. 

^Toocaai 

Androoiada. 

CMn 

116 

138 

5'» 

5«4 

>«57 

1179 

1269 

1295 

1360 

t454 

1619 

1636 

/  •9491 

I  •950  J 

2197 

»343 
3*75 
3453 
35J' 
35-» 
3636 
40»3 

4'73 
4230 

4»94 
4403 

4457 
4447 

4964 
5031 

b   m 
0  19 

0  36 
0  42 
a  II 
a  34 
5  >7 
5  »9 
5  40 

5  44 

6  i 
642 

7  57 

8  7 

9  46 

10  40 

11  8 
l»  47 
•  3     7 
13  20 

>3  »5 
«3  37 

15  12 

16  10 
16  37 
«7  «3 
■  8  14 
18  45 
18  49 

'9  54 
23  21 

»3  5' 

-7»  45 

+40  35 
-»S  53 

+  ;6  36 
+42  16 

+  11  5< 

-  5  28 

—  69  10 

+  3»  3» 
+24  XI 
-10  37 
-60  33 
-48  55 
4-69  41 

-59     3 
+  55  40 
-59  4» 
+  '8  47 
-46  41 

+47  49 
+  18   58 

+  »  3» 
-21  42 

+  36  4' 
+♦3   '6 

—  16   15 

-  6  24 

+  3»  53 
+  22  23 

+4<    51 
+  S6     3 

ImmenK  globular   ela«ter.     Star*  ill 

CCTiire  ruddv,  the  re«t  whire. 
OtvuX  Andromeda  Kebula,  McMier  31. 
Elliptic,  24'  X  3'. 

Twu  fine  olu«ter<,  rigiblc  to  naked  eyei 
Juat  risible  to  nuked  eye. 
■'  Cmb  Nebiilii," 
Orent  Oricm  Nebula. 
"  Orent  looped  nebub,"  naked  eye. 
Ma^ificent,  resolvable.                         i 
Naked  eye.                                                 ' 
Naked  eye,  4°  S.  of  Sirius. 
Naked  eye ;  orange  star  in  middle. 
Naked  eye  ;  7-16  uiag. 

i"  apart. 

Large  diffiued  milky  nebula. 

50  to  100  ftar*. 
Brilliant  maiB  uf  •lars. 
'•  Tliouannda  of  stars. " 
"  Spiral "  reaoWable. 

Rich  man  of  stan. 

Superb  globular  cluster. 

Fine  cluster,  resolrable. 

TI18  "Horaeahoe"  nebula. 

Magiiillceat  fttn.<haped  cluitar. 

'•  Bing  nebula." 

"  Dumb  Bell,"  Tijible  in  1  ^  in. 

Very  bright 

Largs  faint  cloud  of  small  ilart. 

*    ^wut     

b 

1 

30  LknTulft*.,..-. 
Aurig»     ..« 

M. 

12. 
'I- 
«♦• 

•5- 
i» 
•T- 
iL 

Arfo  NatU 

•t                     M           

■  AlY^    

CnaM^or 

vCnMaa  

Oemm  Bacnioa. 

-  r,  .•  .-fi  ..  .. 

J>|ira    

t 
It- 

Scorpio 

HcRlrifl* 

-  >obieiki 

YakKcula    

Aodnmieda 

OMiopeta  
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Stars  with  Remarkable  Spectra.  [No.  10 


STAES  WITH  EEMAEKABLE  SPECTRA. 

The  great  majority  of  the  stars  visible  to  the  naked  eye  hare  spectra  whi 
may  be  grouped  uuder  one  of  two  types ; — (i)  those  spectra  whiuh  are  cross 
by  four  broad  dark  ill-defined  lines  corresponding  to  hydrogen,  and  with  f< 
or  no  trac-es  uf  metallic  lines ;  and  (z)  those  in  which,  as  in  the  solar  spectral 
the  hydrogen  lines  are  much  less  conspicuous,  and  which  show  a  great  numb 
of  narrow  lines  due  to  the  metals.  Amongst  the  brightest  in  each  class  i 
find:— 

Class  I.  — n,  /i  Andromedie  ;  {,  Aquarii ;  a,  i,  Z,  t),  9,  X  Aquibe  ;  fi  Arietii 
0,  ti,  0  Aurigie ;  y  Buotis ;  a,  |3,  y,  e,  i;  Oanis  Hajoris  ;  0  Oanis  Minoris ;  /3, 
c  CaasiopeisB ;  a  Cephei ;  y  Ueti ;  a,  ji,  y  Ckipona  Borealis ;  y,  i  Corvi  ;  S  Cygn 
a,  e  Delpliini ;  a,  Z  Draconii ,  a,  y,  t,  9,  {  deminorum ;  y,  S,  e,  /i  Heroulis ;  i 
8,  i,  Z,  1  Le:>nis  ;  a,  f,  Z,  'I  Leporis ;  a,  0  Libne  ;  a, y  Lyne  ;  a,\,y  Ophiuch: 
a,  y,  i  Pegasi ;  a,  l3,y,  S  Persei ;  a  Piscis  Australis ;  a  Piscium ;  p  Soorpii ; 
fi  Serpentis ;  ^,n,  K  Tauri ;  fi  Trianguli ;  /3,  y,  I,  e,  Z,  n  Ursie  Majoris  i  a,  y, , 
q  Virginis. 

Class  II. — /3,  y,  S,  \,  o  Andromedte ;  a,  p  Aquarii ;  /3,  y, «  Aquilte ;  a  Arietii 
<r,  I,  €,  Z.  >  AurigK ;  a,  0, 2,  6,  i|.  p  Bootis ;  S  Canis  Majoris ;  a',  a'  Capriuomi 
«.  Z,  n  Casifiopeiie ;  /3,  y,  J,  ij  Cephei ;  /3,  Z,  "I.  9,  i  Ceti ;  fi  Corvi ;  o,/3,  y,  a,  Z, 
Cvgni ;  i3  Delphini ;  fi,  y,  ti,  6,  i,  £,  x  Draconis ;  fi  Geminorum  ;  ^,  {,  i),  : 
rierculis ;  a,  t,  Z  Hydra ;  y,  t,  f  Leonis ;  /3,  y  Leporis ;  /J,  e,  c  Ophiuchi 
e,  i|,  /I  Pegasi ;  e,  Z  Pei-sci ;  i;  Piscium  ;  i  Scorpii ;  a  Serpentis  ;  a,  y,  i',  «, 
Tauri ;  a  Trianguli ;  a  Ursie  Majoris ;  13  (Treae  Minoris;  p,  e  Virginis. 

Procyon  and  Polaris  seem  to  offer  spectra  of  a  type  intermediate  between  th 
first  and  second  classes. 

The  principal  stars  of  Orion,  with  the  exception  of  a  Ononis,  form  a  sub 
division  of  Class  I. ;  the  hydrvigen  lines  being  still  the  principal  lines  of  tb 
spvotrum,  but  far  fainter  and  narrower  than  is  usual  in  stars  of  the  class. 

fietelgeuse,  a  Orionis,  appears  to  present  a  spectrum  intermediate  betwea 
the  second  and  a  third  class;  the  third  class  being  thoee  that  are  crossed  b; 
dark  shaded  bands  which  terminate  for  the  most  part  in  a  vetr  dark  sharp  edgi 
towards  the  violet,  and  gradually  shade  away  towards  the  red.  The  brightesi 
■tars  of  this  class  are  as  follows : — 

Cl.\.«s  III. — \,  ^  X  ■^1"^"' :  r.pArtetis;  r.  vAurigae;  v  Bootis;  /i  Cephei. 
a,  o,  »  Ced ;  >>*,  v'  Corome ;  h'.  x  Cygni ;  X  Draconis ;  y,x  Eridani ;  i;,  fi  Qemi- 
norum ;  a  Herculis ;  w,  <1>  Leonis :  t'  Lyne ;  t  Ophiuchi ;  o'  Orionis ;  /3,  ^  Pegasi , 

§  Persei;  f  Piscium;  ^Sagittc;  aScurpii;  c, r' Serpentis ;  p./iUrsK Majoris; 
,  i(i,  a  Virginis ;  a  VulpecuUe. 

The  following  stars  are  also  fine  examples  of  the  type.  Hie  places  are  given 
for  tti6a. 


Star's  5am«. 


R.A. 


IV«. 


[    h  m    s  c    . 

R  Andromedie  o  i8     i  +j-  56-7 

*o  Leporis     5    6    3  —11  54-4 

119  Tauri 5  15  51  +iS  50-5 

jti  0«miDorum ;    7    6  49  +16  ii-i 

R  Leonis   941  le  -i-ii  $"5 

$6  Leonis  lo  50     5  +6  4— 

4oConueB«r.  ij    o  49  +23  lyt 

R  Ilydne  \%  aj  39  — ai  4i°4 

169  iitchj^erup 14  19    4  -fa»  i;-4 

LL  1691$  14  4->  at  +15  ):»~i 

341  Birmiimsham  ...    14  t^  46  +66  ava 


Star's  Name. 


DM.  +4-*iJ9i 

y  Herculis 

40*  Birmingfaarii 

RLtht 

\69  Itirmingh-un 

5  .iquarii  

LL4ai;3  

DM.  +i4*-4-5a 
615  Birtningham 

-iP»S5a»i  

3a  Pianom    


K.A. 


m  ■ 
59  '4 
»4  53 
■4  » 
51  s» 
40  15 
4«  44 
3'  4» 
59  33 
34  « 
17  46 

56     7 


+47 
+4» 
+  » 
+43 
+  «7 

-  S 
+44 
+  '4 
+56 
+11 

-  6 


R  Androiacdse  pwwaU  some  difl^itnen  fium  ordioair  third  type  spectra. 


18860 


fmary 


Stan. 
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Stabs  with  BsHAKiukBLK  Snmu  (etntinmtd). 


Thf  fourth  cbu*.  vhieti  Mnbftf  tlioac •pxtra  iavhMi  Uw  darkl 
ikKr  darkcat  edge  on  tlw  aide  oeanr  tbe  icd.  md  liiaili  avey  looarde  ckt  lio- 
ht,  «iit»iiw  Twjr  few  flan  riaAk  to  tlia  aakad  af*.  Tha  hlliwiag  ai«  tlaa 
seat  icaarkaUa  aumple* : — 


Slar'a  Karnes 


DM.  +5-»~o2. 

51  SchjeUerup. 

71  aetuailentp. 

7I  8dkj<dlCTiip. 
115  Bcti^cUcrap. 
I  ]i  BdgeQarup. 


BJL 


Dec 


b   m    • 

3  »  40 

4  59  »» 
*  J  «9 
6  IS  42 

«♦«  57 

10  31  54 


Stv'eSa 


+57  i«i  :  DM.  +«f  =-6i7 .... 
I  i-x  I  152  S^cBcnip..  . 
+ai  a'l  '  155  i  Mg/Mrraf  . 
+  j%  3>-i  I  2x9  Wc^iiiVnip.— 
+  >7  399  '  *W «  Seitjflkiwp  , 
—  ij  476  i|    19  P    ■ 


B.A. 


Dae. 


b 

m 

• 

10 

17 

9 

->-U     o-« 

It 

V> 

4« 

+4*     3* 

IX 

5» 

r 

+»«  ;*< 

«9 

»5 

31 

+  -6  «-| 

XI 

37 

•3 

+  H  59  4 

»3  40  >4l+  »  5«*J 


Besid«8  the  abore-oaiDed  tear  Ijpea  tkcre  are  a  ft 
liaca  «>f  bjilraiea  bri^  in  tlwir  >peelf».     ObIj  ikna  bright 
tUa   tiaia     y  Ommopti*.  fi  Lj-ne.  aad  9  ArgAa.     The  Mliiaiag 
bare  brigb*  lima  in  their  speolra,  but  the  has  do  not  apyear  to  fa* 


ta 

af 


Star'aKane. 


B-4- 


Vk. 


Start  Kame. 


BO. 


Dec 


I  h  B    t 

LLiuta.„ I   (491a 

Ir^-Odtiea  176I1 J  18     i   1? 
au. +35°4oci    ...I  to     $46 


-23  46-8    B.D.  +35*-4<»J  -'«>    7  »4  +35  Jc"* 
—  11   i6j     &D. -|-36^395«  ...j  xo  10    4  '     j6  17  I 

+  35  49  5  I 


BINARY  STABS. 
The  foUoving  sre  amongst  tbe  best  known  and  mo«t  remarkable  : — 


Xa 


r 


Kaaae  of  Star. 


■  8I0. 


I.    ^Cmmtftite 

t.1  j6  AadroiDedc„ 

y  f  Bndani 

4-   •  t^eaiopci*  AB 
AC 

rCNi -. 

«t  SMdani.^ 

AB 


Gbndtwardalia , . .  - . 
OnoBMbXaS    


>X9« 

lit  Tauri  

1 IX  Xjroa*  AB   .. 
^                  AC   .. 
>AB    


h  m 

0418 

048-3 

I    JJ-2 

X  19-X 


37> 
30*6 

9-8 
304 

«'3 
»'9 

3r* 


Dec 

1880. 


M^ 


P»i- 
tion. 


AB. 


6  39-9 

«  473 

7  XT-o 


+57  «» 

+  XX  58 
-56  49 
+  66  51 

+  I  44 
-(-  o  IX 

-  "  49 
-»-S3  "5 
+  8  xo 
+X5  3 
+  59  M 

—  16  32 

+  13  xo 

+  JI     9 


Dij- 
lan«c. 


Epodi. 

1800+. 


Ob- 


1657 

5-.6 

8x87 

K 

10 

1-46 

»3-3X 

E. 

130-5 

7-10 

85-19 

T. 

810 

X13 

83-67 

K 

IIO'O 

743 

835. 

K. 

i860 

304 

7799 

U. 

241  9 

«-47 

8o-oi 

U. 

105-6 

81-90 

79-18 

H. 

X91  9 

1-87 

81-93 

K. 

X05-8 

0*89 

79-10 

H. 

198'X 

504 

76-16 

H. 

1x84 

170 

8176 

JC 

1x67 

8-X9 

8x-xo 

E. 

114-9 

7i'39 

77-47 

U. 

.634 

6-19 

82-89 

K. 

»345 

556 

8X-88 

B. 

Double  Stars,  Test-objects,  Ifc.         [S 
DouBLK  Stahb,  Test-objbcts,  &c.  (eontinuid). 


49- 

50. 

5'- 

5»- 
53- 
54- 
55- 
56. 

57- 
58. 

«■ 
60. 
61. 
61. 

«3- 
64. 

65 
66. 

«7. 
6S. 
69. 
70. 
71. 
7»- 
73. 
74- 
75- 
76. 


c  Bootia 
S  1835 
ir  BouUs 
a'  Librie 
/3  Libra 
/J  SoDrpii 
c'  HerculU 
V  Scorpii 
v'  Corona;  Ber. 
a  Herrulis 
39  Opiiiuolii 
fi  Uen-iiliii 
67  Opiiiuchi 
9;  Kerculu 

Vega  

4.6  Drsoonii 
i  Lyra! 
13  hyrm 

I  Lyro! 
0'  Swrpentij 
£  2428 
£  1486 
S  LyriB 
/3  Cygni 
y  Aqtiilic 
X  Cygni 
T  Aqiiilrc 
£  1^93 
e  Dmcnuu 
o'-'  Cygni 
a  C;ipricomi 
«  Ccphei 
/3'  Cupricorni 
p  Ciipri«>mi 
o'  Gipricomi 

II  Aqimrii 

£174 
/j  Eqaulvi 

I  Pi'giisi 
(i  Cophci 

a  Pegui 

c  Pcgiui 

II  Ccpbei 
w*  Pogiui 
S3  Aqimrii 
i  CopW 
£  2978 
<(/'  Aqiiarii 
94  Aqiinrii 
0£  496 
u'  Aquarii 
a  Cosaiopoia: 


JAH13AB.^V    l^gg 


[Prire  It. 


DBSERVATORY, 


J^F:W  or  ASTRUNUMV. 


r  K  A  s., 


^  '^'  -»- e  IM  T  S . 


fi2 


■».' 


^'  I 

7'J  ' 

71  t 

7(i 


.  >.1>  •  •  '■ 


ffrnM^i  f«ii»  f»|,.  Tmii'-Nniluiir.'i 


nil 


'■  of  tho 


ASH  JKANCIS, 


-';.c. 
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Proceedings  at  Meeting  of 


[No.  106. 


Mr.  Knohel  read  a  paper  by  Mr.  Neison  on  the  term  of  long 
period  due  to  Mars  in  the  expression  for  the  longitude  of  the 
Moon.  The  paper  referred  to  a  criticism  iif  n  former  paper  on  the 
subject.  M.  Gogou  had  given  an  elaborate  criticism  of  a  short 
paper  intended  only  to  give  results  of  a  pronsiounl  calculation 
which  was  stated  to  need  revision  and  extension  ;  nnd,  further, 
that  having  calculated  certain  additional  terms  v^bich  he  (Mr. 
Neison)  had  declared  to  be  insensible,  M.  Gogou  had  only  arrived 
at  the  same  result. 

Mr.  Stone.  I  should  be  glad  to  ask  if  Mr.  Neison  considers  the 
results  he  gives  as  correct,  or  whether  he  admits  that  the  result 
which  M.  Gogou  has  given  is  correct.  That  seems  to  me  to  be  the 
important  point.  The  inequality  was  supposed  to  account  for  certain 
discordances  between  theorv  and  observation,  which  amount  to  a 
considerable  quantity.  As  far  as  I  understand,  M.  Gogou's  calcu- 
lations allude  to  a  quantity  which  amounts  to  only  about  one  tenth 
of  a  second. 

Prof.  Adams.  I  do  not  understand  that  Mr.  Neison  at  all  con- 
tends for  the  accuracy  of  his  lirst  published  result.  That  made 
the  inequality  spoken  of  rather  larger,  amounting  to  7  seconds, 
whereas  M.  Gogou  finds  that  very  same  inequality  arising  in 
the  same  way  to  be  only  a  few  hundredths  of  a  second  instead  of 
7  seconds.  I  think  Mr.  Neison's  contention  here  is,  that  it  was 
quite  unnecessary  for  M.  Gogou  to  calculate  the  terras,  because  he 
declared  them  to  be  insensible,  and  according  to  AI.  Gogou  the 
whole  inequality,  as  far  as  he  has  gone,  is  perfectly  insensible. 

Mr.  Ktmhel.  Mr.  Neiwou  states  here  that  M.  (togou's  paper 
is  an  e!abon»t«  criticism  of  his  first  provisional  cnlculatiou,  which 
only  occupied  three  pages  of  the  'Notices,'  and  which  was. a  calcula- 
tion, stated  at  the  lime  to  lie  merely  provisional  and  approximate, 
needing  careful  rcsnsion  and  extension,  which  is  rather  an  admis- 
sion that  he  does  not  hold  to  it. 

A  vote  of  thanks  was  then  accorded  to  Mr.  Neison. 

Mr.  liani/ard  read  a  paper  on  the  connection  between  photo- 
graphic action,  the  brightness  of  a  luminous  object,  and  the  time 
of  exposure,  as  applied  to  celestial  photography.  The  object, 
Mr.  Bauyard  ex])lained,  was  to  obtain  a  comparison  between  the 
sensitiveness  of  the  eye  and  the  sensitiveness  of  a  photographic 
film  for  detecting  small  differences  of  illumination.  With  the  eye 
a  diffd^renee  of  ^  in  the  intensity  of  iliiimination  of  two  adjacent 
fields  c.in  be  detected  when  the  illumination  is  not  too  brilbant 
and  when  the  illuminated  areas  are  of  siillicieiit  extent.  In  the 
last  number  of  the  'Notices,'  IVof.  Pritchard  had  stated  that  he 
thought  he  could  detect  the  diflerence  in  illumination  to  j^  under 
certain  circumstances.  There  was  no  douiit  th.-it  ^L.  pould  be  de- 
tected in  a  large  urea  if  the  illumination  was  not  too  bricht.  But 
with  photographic  plates  the  difference  that  could  be  detected  was 
not,  according  to  bia  ezperimente,  more  than  -^  or  y*,.     He  had 
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exp»?riiaent8  by  successive  exposures  of  equal  duration  of 

«iit  parts  of  the  Kaioe  plute,  the  source  of  li^l't  Ujinj;  a  candle 

at  ineasun'd  and  van'ing  distances.     The  plates  were  after- 

Is  examined  by  the  eye.  so  as  to  judge  of  the  density  of  the 

deposite«l  silver  after  the  development.    The  exposures  were  made 

»ith  the  greatest  possible  accuracy,  being  governed  by  the  driving- 

ek  of  his  telescope.    The  result  of  the  examination  of  the  plates 

to  show  that  the  density  increased  directly  with  the  length 

I  exposure  and  with  the  brightness  of  the  illumination,  and  in 

proportion  to  the  square  of  the  distance  of  the  light.     The 

nents  were  made  with  all  kinds  of  dry  plates  and  with  candle- 

Expoeing  diflferent  parts  of  plates  successively  every  7^ 

resulted  in  a  number  of  steps  down  the  plate,  amounting 

"to  twenty  or  thirty  steps.     The  utmost  number  that  could  be  de- 

tacted  by  the  eye  wa.^  eighteen  or  nineteen  with  the  best  plates,  and 

tax  with  the  common  plates.     The  difference  between  the 

(•nd  i9tb  was  just  visible,  whereas  the  eye  itself  could  detect 

I  diifereuoe  of  ■^.     The  human  eye  therefore  could  detect  a  much 

difference  than  the  photographic  plate  could  record.     The 

d<>gree  of  development  of  a  plate  might  make  some  difference, 

hecMiae  a  plate  might  be  so  slightly  developed  that  the  faintest 

•teps  would  not  be  registered  at  all.     These  experiments  might 

^<k>ve  an  important  bearing  on  eclipse  questions,  and  the  question 

'  pbotogniphing  the  corona  of  the  Sun  in  the  daytime.    There 

eridenoe  that  the  corona  was  very  faint  compared  with  the 

Domination  round  the  Sun  ;  and  during  an  eclipse  the  corona  was 

"not  visible  at  all  on  the  dark  side  of  the  Moon  till  a  minute  or 

M  before  totality,  when  the  illumination  of  the  air  was  reduced 

ch  ies8  than  -^^  of  the  air  illumination  during  full  sunlight. 

kerefore  saw  no  chance  of  attaining  that  very  much  longed- 

pportunity   of   tracing  the   corona   from  diiy  to   day.      As 

Abney  was  now  present  he  might  mention  that  in  making 

ie  exposures  of  the  plates  with  the  dark  slide,  he  at  first  thought 

I  could  distinguish  a  difference  of  tint  with  exposures  differing  as 

I  and  3 1  ;  but  on  looking  more  closely  at  the  negative  he  found 

■t  the  steps  were  dinded  by  little  dark  lines,  which  were  really 

Be  to  reflection  of  light  from  tlip  bottom  of  the  slide,  and  when 

r,tott«>ni  of  the  slide  was  shaded  by  a  little  metal  shade,  the 

lines  were  entirely  lost.    Prof.  W.  11.  Pickering  had  made 

I  mmilar  experiments  with  American  plates,  and  had  arrived  at 

tlwconeliuiion  that  a  difference  of  tint  corresponding  to  a  ditferenoe 

of  5  per  cent,  in  illumination  could  not  be  seen. 

Mr.  Common.  If  Mr.  Pickering  could  not  photograph  the  Moon 
!'  ' .  which  ha»  l)een  done  here,  his  experimenta  as  to  photo- 

y   ,  ■  liBjJces  of  light  will  not  go  for  much. 

Mr.  Jianynnl.  Thiuk  of  the  difference  in  the  way  in  which 
these  photographs  were  taken  here  and  there.  Here  it  was 
photographed  with  a  reflector,  and  there  it  was  attempted  to  be 
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photographed  in  the  ordinary  photographic  camera.  In  the 
case  you  get  an  image  of  the  Moon  with  considerable  m» 
ficntion,  and  in  the  other  you  do  not ;  but  you  get  a  decreu 
the  atmospheric  illumination.  I 

Cftpt.  Ahiftj,  I  consider  that  the  experiments  made  byj 
Eanyard  are  rather  a  rude  way  of  getting  the  relative  values  a| 
poBures.  It  by  no  means  follows  that  more  exposure  and  inci 
of  brightness  are  synonymons.  This  is  a  very  important  poin^ 
but  little  attended  to  ;  but  I  think  I  may  say  that  a  double  expb 
is  not  equal  to  the  double  brightness  of  an  object.  In  sonieexj 
ments  1  made  recently,  and  which  I  hope  shortly  to  bring  beforl 
Society,  1  think  1  could  detect  a  difference  of  about  -{-^  inteH 
in  the  shadow,  and  therefore  1  am  not  prepared  to  say  that  pl^ 
graphing  the  corona  in  daylight  is  impossible — more  espefl 
as  1  think  Mr.  Eanynrd's  theory  goes  upon  false  premises.  1 
reference  to  the  action  of  light  upon  the  eyes  1  know  it  is  1 
difficult  to  estimate  very  close  gradafious  of  shadow.  If,  fop 
stance  you  take  a  water  spectrum  in  a  3-foot  tube  of  water  pli 
before  the  slit  of  a  spectroscope,  and  examine  the  spectrum,  9i 
rently  you  get  no  absorption  of  the  visible  part;  but  if  you  t 
sure  it  photometrically  yon  will  find  there  is  a  place  in  the  yei 
just  on  the  green  side  of  1),  in  which  there  is  absorption,  and  I 
this  absorption  (for  three  feet  of  water)  is  about  f  i,^  part  of' 
light  at  that  part  of  the  spectrum.  It  is  a  perfectly  defl 
absorjition,  though  you  cannot  detect  it  by  the  eye  when  yoa 
the  brightest  parts.  A  photograph  with  proper  exposure  | 
show  it  at  once.  Therefore  with  the  photograph  you  have  a  grd 
amount  of  sensitiveness  and  gradation  than  you  have  with  thei 

,Vr.  liaiitjard.  In  the  first  part  of  my  paper,  which  Cap 
Abney  did  not  hear,  I  went  rather  carefully  into  the  quest 
whether  the  photographic  density  does  increase  regularly  with) 
light  ;  and  I  have  a  number  of  plates  which  seem  to  show  thaj 
density  of  the  plate  with  the  same  development  varies  with! 
brightness  and  with  the  exposure.  \ 

Mr.  Brett  remarked  that  the  use  of  the  word  "shade"  ia  { 
confusing.     Tou  do  not  see  shade,  it  is  the  light  you  see.         ^ 

Capt.  Ahnfy.  I  have  had  the  misfortune  to  %vrite  severnl  bd 
and  in  an  early  book  of  1876,  published  by  Ix)ngmans,  Mr.  Ban^ 
will  see  a  fairly  accurate  scale  of  shadiug  in  regard  to  the  inten 
of  negatives  with  varying  exposures,  and  he  will  see  also  that! 
perfectly  feasible,  according  to  those  charts,  to  distinguish  i 
minute  differences  in  shadiug,  much  smaller  than  the  -^  f 
which  he  seems  to  have  arrived  at  as  his  result. 

Col.  Tiipman.  The  Society  has  received  a  great  many  obat 
tious  of  the  star-shower  of  the  27th  November.  There  are  < 
plete  observations  from  Father  Denza ;  Prof.  Schiaparelli 
Denning,  Bristol ;  Prof.  Pritchard  at  Oxford :  Prof, 
Glasgow ;   Dr.  Copeland,  Bun  Echt ;    Mr.  Band   Capron ; 
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H*«i-  ■        "  ■   Ward  :  and  others.     It  will  of  course  be  understood 
te  I .  -*  cover  very  much  the  same  grouod.     Most  of  them 

ial  wuii  :  -.uination  of  the  (nine  of  the  maxitnum  display, 

i^tatBDOi'  meteors,  and  the  determination  of  the  riidiant. 

'.dt  thr-ni  draw  comparisons  with  the  ehower  as  seen  in  1872. 
the  most   intert*siing  single  feature  is  the  observations  by 
B«L      Perhaps  Lord  Crawford  would  like  to  say  some- 
them. 

Ltri  Cramfard.  On  the  night  of  the  27th  November,  1878,  Dr. 
fwikod  and  myself  watched  at  Dun  Ecbt  for  the  greater  part  of 
•p*  hoon  for  nuv  posaible  return  of  the  Biela  meteors  of  1872. 
the  meteors  in  question  were  concerned,  the  immediate 
almost  entirely  negative,  for  scarcely  u  meteor  was  seen 
to  the  radiant  in  Andromeda.  The  conclusion  wa.s  ob- 
itbat  tbe  meteors  were  not  by  any  means  evenly  distributed 
d  the  orbit  of  the  lost  comet.  Taking  the  correct  period  of 
givAn  by  Horschel,  viz.  6  years  202  days,  it  became 
.  Ihn'  Not.  27,  would  fall  ordy  forty  days  short  of  the 

— uhliuip  ^"cond  {>eriod  tliat  had  elapsed  since  the  grand 

fifing  in  1A72,  aiid  wuuid  afford  the  best  chance  of  witnessing  a 
MfetitiMi  uf  it,  and  this  fact  was  communicated  to  the  Society. 
fran  the  2znd  to  the  26th  November  the  sky  was  unusually 
donded  at  Dun  Bcbt,  so  that  no  telescope  work  was  passible  ;  but 
«a  Ike  27th  there  was  occasional  clear  sky.  and  some  bright 
Mfii  II  ■wcjv  seen  low  down.  Between  6.13  and  6.21  Dr.  Cope- 
Ind  coant4^1  109  met«>orB  which  could  be  referred  to  a  common 
Moce  in  the  direction  of  Andromeda,  all  moving  slowly  and 
«i  all  difp«e8  of  brightness,  from  the  second  magnitude  down 
Id  the  fainlest  strvaks.  Occasionally  one  occurred  fully  of  the 
inft  o^Ditudi!,  leaving  a  train  visible  for  4  or  5  seconds.  The 
mimQft*  oaioe  now  singly,  now  in  pairs,  and  at  times  five  or  six  at 
•  tioe.  ifanea  spectra  were  observed,  all  of  the  same  charact«r 
sad  •MDt^what  faint.  Then-  was  one  relatively  very  bright  line, 
ta  tbc  po»itJOQ  «as  not  doteriniued,  though  it  was  probably  not 
Ivfroa  X.  The  whole  spectrum  was  like  that  of  a  bright  m-bula 
■fwpoaed  on  a  faint  continuous  spectrum.  One  assistant  ob- 
«Knr  Dotpd  700  meteors  between  7.10  and  7.20  in  the  E.,  and 
iHllter  jcoo  io  the  .S.W.  between  6.30  and  7.30.  In  both  cases 
te  sky  «a«  half  flooded  over.  From  8  o'clock  to  8.30.  favoured 
kt  •  a<»riv  clear  *kT,  one  of  the  observers  noted  864  meteors 
t^Xk  to  the  .S.W.  Shortk  after  9  o'clock  the  dispky  was  fast 
'  about  10  o'clock  rain-douds  settled  down  and  cou- 

Tbe  le»t  observations  for  determining  the  period 

appear  to   have   been  made  at  OUsgow  by  Prof. 

i  re  Denza.     Padre  Denxa  gave  the  number 

..n  minutes   from  6  o'clock  untU  a  httloj 

irom  the»  it  would  appear  that  the  rasiimum 
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was  between  6.15  and  7.15.    The  difference  of  longitude  b 
about  36  minutes,  this  would  be,  in  our  time,  between  5.40 
6.40.     Prof.  Grant  fixes  the  maximum  about  6.35  or  6.45.     H 
one  seems  to  speak  of  them  !ih  chiefly  of  the  second  and  third  I 
nitude,  with  occasionally  a  tine  bnll ;  as  being  nearly  all  white 
slow-moving,  many  of  them  leaving  streaks,  which   lasted  a  \ 
short  time.     As  to  the  determiuntion  of  the  radiant -points  somo! 
careful  observations  were  ra-ide  by  Mr.  Denning  at  Bristol.  ' 
observed  the  stream  on  four  nights,  and  he  saw  a  considerable  4 
bition  of  Andromedes  on  Nov.  26th,  getting  ^^,  126,  105,  ao^ 
at  difTerent  periods,  a  pretty  rich  shower.     On  the  27th  hd 
peared  to  have  made  most  elaborate  observations,  and  he  spj 
very  pointedly  of  the  absenoe  of  radiation  from  a  fijied  eeil| 
The  radiation   was  from  a  considerable  area  of  seven  degret 
diameter,  although  there  were  one  or  two  points  in  that  area  \)H 
BeoTiiod  to  be  more  sharply  delined  tlinii  others.      Mr.   Denl 
determined  three  radiant- points  on  the  26th,  two  on  the  27th,! 
on  thi!  28th,  and  one  on  tlie  30th.     lie  saw  a  considerable  di^ 
of  Andi-omedes  on  the  30th,  but  on  Dec.  ist,  2n<l,  and  3rd  hoi 
unable  to  see  any.     The  shower  had  absolutely  passed  away 
the  night  of  the  30th.     Theiv  was  another  poiut  Mr.  Dent 
touched  upon  in  his  paper  which  was  of  very  great  interest.    ^ 
Andromeda  meteors  radiating  from  27°  -I-44'  were  all  verj'  d 
in  consequence  of  the  meteors  overtaking  the  Earth,  so  that  i 
the  difference  of  their  velocities  formed  the  relative  velocity,  wl 
was  about  12  miles  per  second.     But  Mr.  Denning  had  seen 
showers  having  their  radiant -points  somewhere  near  that  posil 
indicating  that  the  meteors  «cre  also  following  the  Earth  |H 
they  were  very  swift  meteors.     The  components  of  both  b 
lie  describes  as  very  swift,  which  is  a  remarkable  cirinmis' 
indicating  hyperbolic  motion  ;  he  states  that  he  hopes  to  be  \ 
to  verify  them    next   year.      He  (Col.  Tupman)   had    the 
fortune  to  witness  this  shower  at  Harrow,  and  detemiinod' 
radiant-points  as  carefully  as  he  could  ;  he  afterwards  calei 
the  orbit,  which  could  be  done  absolutely  inilependentlv,  Iwcau 
interval  of  fiiiie  between  the  shower  on  tlie  27th  Nov.,  1872, 
the  27tli  Nov.,  1885,  measured  with  precision  two  periods  ol 
Tolution.     The  corn'sjwnding  mean  distance  was  3*4828,  which 
assumed  to  be  common  for  nil  radiant-points  observed.     The 
orbit  came  out  e.\ceedrngly  close  to  that  of  Biela's  comet.     B 
245°7  for  the  longitude  of  the  ascending  node;  Biela's  was  241 
The  longitude  of  the  perihelion  was  i09'-2  ;  Biela's  i09°"6.     1 
inclination   was   13°"6,  Biela's   i2'"6  ;    excentricily  7508,  Bie 
•7599.     The  perihelion  distance  was  "860,  and  Biela's  -861 ;  apl 
lion  distance   6"io6,  Biela's  (fi<)\.      The  periodic   lime   of 
meteors  was  a  few  days  loss  than  that  of  Biela's  comet.     Tb 
were  the  main  features  of  the  papers. 

Mr.  Ktiobel.     I   am   rather  surjirised  at  the  small  ma 
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to  these  meteors.     With  me  th«  weather  wia  not  at  all 
and  althoc^jh  there  was  no  firtit-^iiagiatade  star  visible, 
I  mm%  gnat  m»ny  meteors,  and  it  seemed  to  me  there  was  a  mach<, 
kgiv  prt^ortioa  o(  meteors  brighter  than  tirst-magaitude  stai*>j 
An  ikacribul  in  tbeae  papers.     The  general  magnitiuie  of  tbe  stan  J 
iiwppoBwl  to  he  about  tht>  2ad  and  3rd.     It  is  remarkable,  waldung/ 
•  I  «»*  in  apparently  dt-nse  hazh!  and  cloud,  not  being  abfe  to  aea  ^ 
iitv.  Trt  I  riAW  meteors  tlashia^  throagh  in  all  direetioas.     It 
Amrt  ->3  very  much  brighter  than  tbe  papers  lay. 

I^ri  -nt.     I  -orxs  in  Gloucestershire  at  tlae  time.     I  oaly 

■»  the  ster*  shooting  for  three  minutes  and  not  raara,  jnat  tlinmpiJ 
He  bma.     The  only  stars  actually  visible  at  the  tine  wera  the  "  W  ^ 
■  Okaoopeia ;  and  all  the  meteors  L  saw,  perhaps  for^  or  fifty, 
«(  ha^kmr  at  tjiat  time  than  the  stars  in  the  "  W    ia  i'^'—^- 
IWe  wan  seen  thmugti  a  haze. 

Jfr.  Cmmumam.     1  wish  to  draw  atteotioa  bo  one  poiaL    I ' 
fbanioK  tike  meteors  vrith  a  tield-gbMs  ior  aaas  time,  am 
4.  Aa  hdghter  one«i  t4iat  left  streaks  befaind  viAle  to  the  eje  for 
*M  er  three  seconds  wen?  visible  in  tbe  field-^Ma  tat  neafly^a 
■iaste.     Tht*y  hud  a  peculiar  appeataooe,  aoeh  aa  vaaaei 
I«  Boa'*  vairuuai  discharges,  lik>i  a  fxnr  ai  eaum  alighlly  ■; 
r  thing   that  very  much   surpme4  aBtna,«liea 
bK-vruen  six  and  3uvi<n,  MM  when  there  1 
Tvpible  to  tlie  Kiked  eye,  there  ««n  a  n 
eik  (he  fi«liV^tass.     When  obaerviag  tfaie  &P^  tcC^am  5.20^ 
mi  5-zj  no  iirst-ma^iitude  stars  wace  vmn 
mi  fcs  1  eaw  tiehind  this  haze  serenl  bright  1 
sfmsMr  to  tis  tu  wven  o'clock,  wheo  the  ihr  aea  tew  <iamiiBd.  H 
I  at  tbe  rnte  uf  twenty  to  thii^  a  1 
;  ai  the  heavens  alone.      Hie  1 

'  oC  small  moteors  that  wet*  wBa^tmi  «idb  the  mi  < 
<  the  gnmt  Uvigth  of  time  that  dw  tai^  «i  the 
Wled      I  noted  one  about  6^5  Aet  ^tplaiBd  emr  Gaa-J 
was  far  beyond  a  (irnt^t 
f^m  tc.  her  brightest, 

J(-.  ifmtta.     I  saw  one  small  luuleer  Ihnm^  mf  t« 
I  ^rii  out  see  any  train  at  all.     The  Im^  ^'*'*'  T^  y*r  «f 
^m  6-45  was  verv  strong  and  lo.'tttsd  a  F 
m-.  r«amom.     In  the  "  W  "  of  ~ 
••.■^»rii.     Yes,  I  saw  that  very  oae:  tat  *M 

ot  [  could  not  a 


thedkr 


56 


Proceedings  at  Meeting  of 


[No.1 


believe  there  could  be  such  a  ring  moving  round  the  Sun.  T( 
would  be  so  very  distant  from  one  another  in  part  of  their  or! 
It  occurred  to  me  it  might  be  explained  by  the  irregular  sha 
of  the  meteors  coming  into  the  atmosphere,  and  that  their  mo< 
in  the  atmosphere  is  not  parallel  to  their  motion  outside 
atmosphere. 

Admiral  Sir  E.  Ommanneij.  In  the  Isle  of  Wight  I  made  so 
observations  from  6.30  to  7.30,  and  what  struck  me  chiefly  was , 
aspect  of  the  zenith  compareil  with  that  purt  where  the  most  brilli 
display  of  the  radiant  mete-ors  was  in  operation  ;  that  is  to  t 
immediately  over  my  head  there  were  almost  instantaneous  flosi 
in  such  qnick  succession  that  it  was  hardly  possible  to  count  thi 
but  during  the  maxiitiiim  display  two  meteors  in  Cassiopeia  flj 
remarlfahly  brilliant,  and  some  of  the  most  brilliant  meteors  W 
displayed  in  the  neighbourhood  of  Cassiopeia.  1  cannot  say  tbl 
saw  any  meteors  comjiarable  to  Venus  or  any  star  of  the  first  ml 
nitude.  One  remarkable  feature  I  noticed  was  the  erratic  course 
the  meteors ;  some  of  them  passed  from  the  north-east  to  the  no< 
west,  almost  parallel  to  the  horizon.     One  of  these  erratic  met«} 


descrilied  the  longest  course  I  noticed.  1 

Col.  Tupman.     By  which  you  mean  not  an  Andromcde  ? 

Ailmirid  fiir  E.  Ommnnney.  There  was  no  connection  with 
Dor  had  the  display  in  the  zenitli  any  radiant-point  at  all.  T| 
seemed  almost  instantaneous  and  with  very  short  tracks.  ' 

Mr.  Spilla.  la  any  mention  made  in  the  papers  of  statioui 
meteors  ? 

Col.  Tupman.  Mr.  Denning  baa  drawn  a  great  many  on  | 
chart.  I 

Mr.  Spittn.     There  was  a  groat  absence  of  them  in  1872. 

Admiral  Sir  E.  Onimannei/.  I  did  not  observe  a  single  station! 
meteor  of  any  description,  though  it  Was  a  cloudless  night.  1 1 
referring  to  the  28th. 

Col.  Tupman.     That  was  my  experience.  1 

Admiral  Sir  E.  Ommantifij.  I  watched  on  the  following  nighl 
most  brilliant  night  it  was)  and  I  did  not  see  one.  i 

Mr.  llani/ard.     1  saw  four  on  the  following  night. 

Mr.  Kno!jel.  1  turned  the  telescope  ou  the  radiant-point,  and 
saw  some  meteors  glow  out.  1  observed  up  to  about  9  o'clockj 
Ihat  evening.  " 

Mr.  Spitta,  There  was  great  attention  called  in  1872  to  t'. 
extension  as  time  wore  on  of  the  radiant-point.  It  commenct 
away  from  Cassiopeia,  and  then  extended  towards  it.  Hersch 
calls  particular  attention  to  it.  I  do  not  know  whether  ai 
observers  made  a  not-e  of  it  (his  year,  but  the  area  seemed  to  n 
quite  elliptical.  It  will  be  interesting  to  know  if  that  was  see 
because  the  radiant-point  has  not  been  at  all  settled. 

Col.  Tvpmait  said  ou  that  subject  he  might  mention  the  radian 
points  determined  by  Denza  and  Schiapari'lli.  They  both  g\ 
fand    they    nnist    have    observed    independently)    an    increasir 
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V.K..  &nd  decreasing  defliniition.  The  time  of  the  first  rndiaut 
K%«a  at  6.3s,  R.A.  15°.  decliuation  +45°;  second  radiant  at  7.12, 
I'R.A.  18 J',  declination  +44' :  third  radiant  at  8.7,  11.A.  23°,  decli- 

on  4-42"-  That  was  a  motion  of  8  degrees  in  R.A.,  in- 
ing  and  3  degrees  in  declination.  P.  Denza's  observation 
g»Te  three  radiant-s  :  the  first  at  7.35,  R.A.  22°,  declination 
+44°  ;  second  at  8.20,  R.A.  26",  declination  4-43';  third  at  9.8, 
B.A.  28',  declin.ation  +42^  That  was  a  motion  of  6  degrees  in 
R.A-  »nd  of  2  degrees  in  declination  in  something  less  than  two 
hours.  Those  two  sets  of  (il)servations  seemed  to  show  a  distinct 
motion  of  the  radiant.  [Black-board  illustration.]  It  was  very 
inslructive  when  thev  thought  of  the  meaning  of  there  Iwing  a 
great  many  radiants  surrounding  the  principal  radiant ;  it  meant 
that,  all  of  these  occurring  at  the  same  epoch,  the  meteors  were  all 
near  together  at  the  moment  of  encountering  the  Earth,  but  at 
erery  other  part  of  their  orbit  they  are  far  apart.  That  was  in 
favour  of  the  ejection  theory  started  bv  an  anonymous  writer  in 
'  The  Times '  the  other  day  ;  but  if  they  w  ere  ejected  from  the  Earth 
millions  of  years  ago,  they  must  have  suffered  very  little  perturba- 
tion in  the  meantime,  because  they  remained  all  together  to  this 
day. 

Mr.  Rant/ard.    It  seems  to  me  that  the  atmosphere  interfering 

with  their  direction  is  the  much  more  probable  physical  cause  of  the 

,  large  radiant  than  the  possibility  that  they  were  ejected  from  the 

kArth.     One  would  think  they  would  be  ejected  with  some  differ- 

■■■ee  of  velocity  which  would  give  a  difference  of  time  of  revolution 

and  they  would  not  return  together.     After  millions  of  years  they 

would  be  drawn  into  very  different  orbits,  and  we  could  not  expect 

them  all  to  arrive  together. 

A  vote  of  thanks  was  passed  to  the  authors. 

Mr.  KnoM  read  a  paper  by  the  Rev.  S.  J.  Johnson  on  an  oc- 
ctiltatiou  of  Uranus  in  December  1885. 

Mr.  Knohtl.  I  should  like  to  call  attention  to  the  observations 
on  the  magnitude  of  the  Nova  of  Andromeda,  made  at  the  Raddiffe 
Obsenatory  at  Oxford-  I  apprehend  that  those  observations 
wer»?  eye  estimates,  made  with  the  telescope,  as  thoy  differ  very 
Diaten'ally  from  the  photometric  determinations  of  the  brightness 
of  this  star.  I  may  mention  the  estimates  at  the  Radcliffe  Obser- 
vatory of  the  brightness  of  this  star  as  compared  with  pholo- 
metric  obsenations  made  by  Prof.  Pritchard  at  Oxford,  and  by 
Dr.  Miiller  at  Potsdam,  viz. : — 

At  Kodcliffe.      Prot  Pritchard.        Dr.  Miiller. 

Sept.    9  80  8-48  8-46 

^^                   17  8-5  9-01 

^^                t8  85  934 

^^^^^           21  9*2  10-03                 9*3^ 

^^^^K         24 9'6  9-66 
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At  Rndcliffe.        Prof.  Pritchard.       Dr.  MiiUer. 
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26     ..,.-..     lO'O 
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Furtlier  obst^rvivtioiis  nt  the  RiidcliSe  Observatory  show  a  steady 
diminution  of  brighttipss  down  to  the  loth  December,  when  tho 
magnitude  was  estimated  at  the  14th  magnitnJe.  The  notes  ap- 
petided  to  the  paper  I  can  myself  confirm,  for  the  Nova  was  only 
just  discernible  while  the  nucleus  of  the  nebulas  was  distinctly 
visible. 

Mr.  Stone.  I  cannot  offer  any  explanation  of  these  discordances. 
I  may  H&y  the  observations  were  made  with  great  care,  and  have 
been  referre<l  to  one  or  two  comparison  stars,  whose  magnitudes 
are  given.  There  is  a  small  map  with  my  paper  giving  the  mag- 
nitude of  the  stars,  by  which  the  whole  magnitude  was  estimated. 

Mr.  Knohel.     They  were,  I  suppose,  direct  eye  estimates  ? 

Mr.  i^toiif.  Yes,  made  in  the  ordinary  way  by  comparison  with 
stars  in  the  neighbourhood,  two  of  the  stftrs"  in  Argi'landor,  and 
those  being  measured  these  were  iiitcrjirotcd  in  the  usual  way. 

Mr.  Chrittia.  Were  precautions  taken  to  eliminate  the  iulluence 
of  the  background  of  the  bright  nebula'  in  these  observations  ? 
because  that  is  a  very  disturbing  cause,  both  in  the  eye  estimation 
and  in  the  photometer. 

Mr.  Stone.  There  may  be  certain  disturbances.  These  esti- 
mates of  magnitude  were  referred  to  the  stars  of  comparison. 
There  are  certain  stars  given  in  the  chart :  and  these  magnitudes 
are  estimates  witli  regard  to  the  magnitude  of  those  stars,  and 
inter|)reted  in  that  way ;  but  the  question  of  the  background  with 
regard  to  estimation  is  a  serious  question.  It  really  comes  to 
this  :  What  is  tho  correct  standard  of  tnngnitude?  Whether  are 
you  to  estimate  magnitude  according  to  the  eye.  or  according  to 
the  eye  armed  with  the  telescope,  or  without  any  extruncous  ab- 
sorbing medium?  or  whether  is  it  to  be  the  magnitude  as  seen 
through  a  wedge  after  light  has  been  got  rid  of  by  the  absorption 
of  tho  wedge?  The  result  may  mean  very  different  things,  accord- 
ing to  the  circumstances  under  which  the  estimates  are  made. 
These  are  eye  estimations  inferring  to  the  single  magnitude  of 
certain  stars  in  tho  neighbourhood. 

Mr.  Knotitl.  In  tlies>e  series  of  observations  there  is  a  difference 
of  three  whole  magnitudes  in  the  eye  estimations,  while  with  the 
photometric  the  difference  is  only  i|  magnitude. 

Mr.  Brett.     Whose  photometer  was  it  ? 

Mr.  Kttoficl.  Dr.  Miilier's  Ziillner  photometer  at  Potsdam,  and 
Prof.  Pritchard's  wedge  at  Oxford. 

A  Member.     1  do  not  think  they  use  a  wedge  at  Potsdanj. 
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Lord    Crawford.     Tbere  is   no    photometer  eqtuil  to  that  of 
Zollner  for  workmanship  or  accuracy. 

Mr.  Christie.  I  think  tlie  point  of  interest  in  these  eye  esti- 
mations w  to  make  out  how  the  effcct  of  the  influence  on  the  eye 
of  the  bright  portion  of  the  n(>bula>  imniedintely  srirrounding  the 
flar  is  separated  from  the  influciaf  on  the  eye  of  the  star  itself  ; 
bMMiM  toe  danger  in  eye-C8timBt<'s  of  tliis  kind  is  that  the  eye  would 
polikps  estimate  the  total  e(Te<.'t  of  the  star  phi*  the  portion  of  the 
nebulx  surrounding  it,  and  it  will  compare  with  diflfcrent  cfTect 
with  another  star  at  a  certain  distauco  near  a  dark  background.  In 
die  c««e  of  the  comparison  star,  the  backgrounJ  would  uot  supple- 
meDt  of  the  star,  and  therefore  I  should  expect  consider- 

afalf-  <         _     re  f)  priori  between  eyo-obsen-ations  and  photometric 
observations  in  such  a  case  as  that  of  the  Nova  in  Andromeda. 

ilr.  Common.  Is  it  uot  a  fact  that  a  dark  background  would 
make  the  star  look  brighter,  and  a  light  background  would  make 
tbe  utar  look  less  bright  ? 

Mr.  ChriHi*.     Not  on  the  hyjjothesis  I  am  considering. 

I  Mr.  Ciniimuit.  With  a  high  power  and  increase  of  the  back- 
ground you  do  not  see  the  star. 

Mr.  Chrintic.  1  do  uot  know  to  which  class  of  observations 
Mr.  Common  is  referring.  Under  certain  circumstances  it  may  be 
that  the  eve  estimates  the  total  eifect  of  the  star  ^>/h»  the  part  of 
the  boL'kground  immediately  surrounding  it,  and  compares  that 
with  the  total  effect  of  another  star,  which  may  have  no  visible 
backgroimd  to  supplement  its  light.  But  if  you  take  photometric 
obttemtions  1  think  the  conditions  may  be  reverseil.  I  think  both 
daMM  of  observations  are  liable  to  be  affected  by  the  background, 
and  in  opjiosite  directions. 

Mr.  Drttt.  That  is  a  remark  applicable  to  either  wedge-  or  eye- 
olwrv&tions. 

Mr.  Common.  They  are  all  eye-ob8er\  ations,  except  the  obaer- 
Tatiotis  we  are  making  now.     [liaughter.J 

Mr.  To/Id.  In  our  estimations  at  Adelaide  we  observed  the 
«tar  diminish  by  three  magnitudes,  closely  corresponding  to  Mr. 
Stime's  results:  but  of  course,  in  Adelaide,  Andromeda  would  l>e 
low  down,  and  therefore  the  observations  were  not  made  under  the 
*ame  circumstances  as  those  at  Oxford  ;  but  the  eye-obsi-rvations 
of  my  asfistaut  at  Adelaide  closely  correspond  with  the  brightness 
found  by  Mr.  Stone. 

The  j'rfsiilent  read  a  letter  relating  to  the  Elizabeth  Thompson 
Science  Fund,  U.8..\.,  announcing  thut  the  fund  ititenderi  to  ad- 
vance and  prosecnt©  scientiiic  research  now  amounted  10825,000 
and  that  applications  for  grants  should  Ix}  forwarded  to  Dr.  C.  S. 
Minot,  25  Mount  Vernon  Stn'<;t,  Boston.  Mass.,  U.S.A. 

Mr,  Knolifl.  We  have  just  received  a  rather  important  paper  by 
Prof.  T.  II.  Sdffuril,  on  a  comparison  of  Stnive's  right  ascensions  of 
Polar  stars,  from  which  I  will  n^ad  one  clause: — "  The  Groombridge 
Jogue   of  circumpolar  stars   is  so  important,  and   in    many 
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respects  excellent,  that  its  positions  should  be  improved, 
attempt  has  been  made  to  do  this  by  the  application  of  systemi 
corrections."  And  the  concluding  sentence  is — "  There  is  no  doii 
we  think,  that  Groombridge's  work  deserves  nearly  as  much  ■ 
attention  of  future  ages  as  does  Bradley's,  allowance  being  mi 
for  the  limited  region  in  which  he  laboured,  and  I  am  sure  tha 
careful  revision  of  his  results  would  repay  the  trouble  spent  u{ 
it  in  a  great  variety  of  directions."    [Hear,  Hear !] 

Col.  Tupman,  Several  Fellows  present  have  probably  wasi 
many  hours  in  sweeping  for  Bamara's  Comet,  If  so,  they  will 
dad  to  know  that  a  place  has  been  sent  by  Dr.  Copeland,  of  D 
Bcht,  as  follows : — 'Kme  of  observation  Dec.  7*  12'  21"  45* :  B. 
4*  12"  29'-o7  ;  Decl.  +5°  3'  52"-9. 

The  following  papers  were  also  announced  : — 

J.  E.  Gore.     "  On  a  suspected  new  Variable  Star  in  Coro 

Borealis." 
J.  Tebbutt.    "  ObserA'ations  of  Double  Stars  at  Windsor,  N< 

South  Wales." 
J.  E.  Gore.     "  On  the  Orbit  of  y  Coronas  Australis." 
A.  Marth.     "  Ephemeris  for  the  Satellites  of  Franus,  1886." 
W.   F.  Denning.      "General   Catalogue  of  Badiant-points 

Shooting-Stars." 

The  following  gentlemen  were  duly  elected  Fellows  of  tl 
Society  t-njames  Hunter,  F.E.C.P.E.,  Walter  C.  Johnson,  MJ.CI 
and  Kichard  Wilding. 

The  Meeting  adjourned  at  9*  35"  p.m. 


The  Liverpool  Astronomical  Society. 

The  Third  Meeting  of  the  Session  was  held  on  Tuesday,  Dec.  8tl 
1885,  at  the  Association  Hall,  Mount  Pleasant,  the  President,  Mi 
Isaac  Boberts,  F.B A.S.,  F.G.S.,  in  the  Chair.  Five  new  Member 
were  elected. 

A  paper  by  Mr.  St.  Q.  Gage,  «-as  read  on  "  Star  Colours,"  whic 
is  a  continuation  of  a  list  of  ouloured  stars  that  is  now  bein 
published  in  the  Society*s  Joum.'d.  Mr.  J.  Band  Capron  contri 
Duted  a  paper  called  ''Andromeda  Meteors,"  in  which  he  state 
that  the  display  to  which  attention  was  drawn  by  circular  froi 
Dun  Echt  took  place  on  the  27th  Nov.,  but  earlier  in  the  evenin 
than  was  anticipated.  It  commenced  soon  after  dusk  and  laste 
till  9  P.M.  At  times  the  stars  fell  almost  continuously,  an 
oocasioiiallr  3  or  4  at  a  time.  A  few  of  the  obser\-ations,  whe 
the  shower  was  thickest,  gave  40  to  50  per  minute.  Except  for 
short  period  only,  theiv  \i«s  always  cloud  and  mist  to  some  degret 
so  that  the  countings  and  estimates  are  possibly  under  the  marl 
The  estimated  pioportiou  of  Lu^  meteors  w-as  t  in  lo;  these  wei 
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rhite.  with  Iohe;  yellow  or  reddish-yellow-  toils,  and  j  or  4 
"iiti  site  &nd  brightness  of  Jupitt^r.  A  considerable  proportion  w«re 
ed  to  the  radiant-point,  but  frequentlj  the/  were  scattered 
fover  the  sky.  and  not  so  easily  traced. 

Mr.  R.  C.  Johnson  expressed  bis  surprise  that  ther  appeared  so 
'  early  in  the  ereaing,  as  we  were  led  to  suppose  that  titer  would 
not  appear  till  later  on.     He  had  obserred  some  himself  on  the 
37th  Not.  aad  also  some  on  the  following  evening. 

Ber.  S.  J.  Johnson  also  eoatributed  a  paper  entitled  "  Xotes  on 
the  lat«  Shower  of  Andromedes."  He  had  counted  387  in  58 
miaates,  in  breaks  in  the  clouds ;  bat  this,  he  obsem-s.  could  not 
hare  been  above  a  fourth  of  the  actual  number.  None  remained 
visible  more  than  3  seconds  and  very  few  beyond  1  second. 
Frequently  two  or  three  passed  across  the  sky  simultaneously. 
No  nesarly  stationary  meteor  appeared,  but  a  radiant  not  far  from 
y  Andromf-d*  would  suit  their  paths. 

A  paper  followed,  by  Mr.  W.  F.  Denning,  on  "  Meteor  Shower  near 
Cor.  Caroli,  Nov.  30  and  Dec.  i  and  4,  1885."  While  observing 
the  decline  of  the  great  display  of  Andromedes,  Nov.  27,  I  noticed 
on  Nov.  30  and  Dec.  i  and  4  a  few,  very  swift,  long-psthed 
meteors  directed  from  a  radiant  evidently  near  the  northern 
horison.  The«e  were  brighter  than  the  average  and  left  narrow 
transient  streaks  along;  their  courses.  On  the  night  of  Dec.  4, 1 
saw  several  additional  meteors,  which  indicated  a  point  at  194'^ 
4-  43^,  and  may  be  regard^ed  as  fairly  accurate.  I  believe  this  is  one 
of  the  richest  systems  contemporary  with  the  Andromedes.  From 
observations  at  Greenwich  on  Nov.  13,  1870,  Mr.  Greg  deduced  a 
radiant  at  193'  +40',  which  falls  suspiciously  near  the  well-defined 
shower  of  the  present  year.  Thus  shower  desenes  special  mention, 
as  one  likely  to  be  often  observed  during  future  displays  of  the 
Andromede?  and  probably  also  of  the  Leonids. 

The  President  obsened  that  the  weather  on  the  continent  having 
beon  fine,  a  verv  brilliant  display  took  place  on  Nov.  27. 

Mr.  Edwin  F.  Sawyer,  of  Cambridgeport.  Ma»s.,  U.S.A.,  sent  a 
paper  entitled  "  On  a  new  Variable  Star  in  the  Constellation 
Vulpeciila  (D.M.  +27'^  3890)."  It  is  a  variable  of  the  ij  Aquilse 
trpe.  The  observations  have  not  been  numerous  or  continuous 
enough,  owing  to  cloudy  weather,  to  determine  the  period  with 
certAintv :  but  the  period  will  not  vary  much  from  4j  days, 
latiog  fiMm  5*5  to  6-7  magnitude.  The  position  of  the  star 
f^A.  20''  45"  i9*'4,  Decl.  -1-27''  42'-3.  The  star  is  not  in 
Argeland'/r's  •  Uranometria  Nova.'  In  Heis's  Catalogue  it  is  rated 
6-0 ;  Han'ard  photometric  ("atalogue  6-i,  which  is  also  the  magni- 
tude in  the  '  Durchmusterung.'  The  star  is  likely  to  prove  an 
interesting  one,  owing  to  its  short  period,  there  being  only  three 
known  variables  of  this  type,  w  ith  shorter  periods. 

The  President  observed  th.it  variables  of  such  short  periods 
rest  rotation  on  an  axis.  We  generally  consider  these  stars  to  be 
pr  than  our  Sun,  yet  our  Sun  takes  26  days  to  rotate ;  so  that, 
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it  such  variables  are  larger  than  our  Sun,  it  is  possible  they  xa 
have  a  dark  side  and  a  bright  side.  Spots  upon  their  surfj 
would  not  cause  the  variation.  Bev.  J.  U.  Honejburne  suggisl 
that  a  dark  bo<ly  might  intervene  between  us  and  the  star,] 
regular  periods,  thus  causing  the  variability. 

Mr.  Juhusoa   observed  that  we  are  yet  without  auy  reliol 
variable-star  theory. 


The  If'edi/e  Photometer. 

Ik  the  last  issue  of  the  '  Obeervatorj-,'  the  precis  of  an  article 
the  'Sidereal  Messenger'  for  November  is  printed,  wherein  tt 
author,  Mr.  Parkhurst,  makes  certain  criticisms  on  the  vvedfl 
photometer,  as  being  affected,  he  says,  by  the  luminosity  of  th 
background,  Aa  far  as  T  can  understand  Jlr.  I'arkhurst's  remarb 
he  appears  to  me  to  be  labtmriug  under  entirely  erroneous  ccsi 
ceptions.  If  I  do  not  rai.sa]j])rehenJ  ihe  proper  interpretation  () 
his  experiment,  the  conclusion  to  be  drawn  from  it  confirms  prs 
cisely  the  very  point  for  which  I  have  all  along  contended,  llend 
I  conceive  that  the  simplest  way  of  removing  the  erroneous  imprei 
sions  conveyed  in  Mr.  Parkliurst's  article  will  be  to  give  a  simpli 
and  succinct  account  of  what  my  photometer  claims  to  effect 
And  this  1  proceed  to  do. 

1.  The  instrun)ent  which  I  nse,  when  attached  to  a  telescope 
four  inches   aperture,  e.^tinguishes  the  light  of   a  star  of  aboi 
8*75  magnitude  at  one  inch  from  the  thinner  end, 

2.  At  this  point  of  the  wedge  it  also  ext iuguishes  average  mooi 
light,  and  of  coui-seat  all  other  thicker  parts. 

3.  It  is  important  to  remark  that  this  extinction  of  ordinary 
moonlight  or  of  daylight  is  experiraeutally  very  nearly  independent 
of  the  aperture  of  the  telescope,  whether  it  be  four  inches  or 
twelve  inches. 

4.  At  4-6  inches  from  the  thin  end,  Polaris  is  extinguished : 
mag.  2'o5. 

5.  At  6"3  inches  from  the  thinner  extremity  Sinus  is  extin- 
guished, the  magnitude  of  which  is  approximately  two  magnitudes 
brighter  than  the  first  magnitude. 

6.  Every  additional  5'39  inches  wedge  interval  extinguishes  one 
magnitude  additional 

7.  The  four-inch  t^jlescope  itself  renders  just  visible  a  star  of 
the  eleventh  magnitude ;  and  it  is  therefore'  to  this  eleventh  magni- 
tude approximately  that  every  sfar  is  reduced,  when  it  is  said  to 
be,  or  considered  to  be,  extinguished  by  the  wedge. 

8.  Average  moonlight,  being  just  extingnisheil  at  about  one  inch 
from  the  thin  end,  will  exercise  no  influence  on  the  point  of  ex- 
tinction of  any  star  brighter  than  the  eighth  magnitude.  For 
fainter  stars  Ihe  photometer  must  be  attached  to  a  telescope 
exceeding  four  inches  iu  aperture. 
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9.  Where  Polari*  is  extinguifthed,  average  moonlight  ia  reduced 
I  to  tfa&t  of  a  fifteenth  maguitude  star,  or  to  a  four  hundred  and 

thirtjcth  of  ita  original  intensity.  When  Sirius  is  extinguished, 
,  the  tnoonligfat  is  diminished  to  a  ten-thousandth  part.     But  in  any 

ordinary  ctrcumstanoes  observations  in  moonlight  may  be  avoided. 

10.  Mr.  Parkhunt  baa  himst-lf  shown,  by  an  actual  pxi>eriiiient, 
that  if  a  star  be  rendered  invisible,  on  account  of  moonlight,  the  ex- 
tinction of  any  other  star  brighter  than  the  former  by  i  '2  magnitude 
will  not  be  affected  by  the  t)ackground ;  this  is  the  very  point  I 
omtend  for.  Only  the  difference  of  magnitude  might  be  consider- 
ably leex  than  1-2  mag, 

1 1 .  The  practical  limit  to  the  accuracy  of  the  final  determina- 
tions in  about  '06  magnitude ;  roughly  speaking,  it  is  the  tenth  of 
a  magnitude.  C.  Pbitcuabd. 

1 1*5,  Dee.  8. 


The  Andromeda  Meteors. 

TuK  display  to  which  attenrion  was  drawn  by  circular  from  Dun 
Brht  took  place  on  the  27th,  but  earlier  in  tlie  evening  than  was 
anticipated.  It  commenced  soon  after  du.xk  and  lasted  till  9  p.m., 
wjien  clouds  and  rain  prevented  further  observations.  Ten  time- 
Is  »ere  taken  at  intenuls  at  Guildown,  and  three  other  local 
ITe  been  communicated  to  me.  At  limes  the  stars  fell 
nitiiiuously,  and  occasionally  three  or  four  at  a  time.  As 
file  n«ult  of  actual  countings  of  portions  of  the  sky,  the  estimated 
general  rate  for  all  purls  was  found  to  be  as  follows  : — 

per  mio. 
6      p.M 10 

7-20 »     22 

7-So.,     29 

8.30,,     25 

9'o    .1     26 

A  few  of  the  observations,  when  the  shower  was  thickest,  gave 
40  to  50  per  minute. 

Except  for  a  short  inten'al  about  7.30,  there  was  always  cloud 
and  mist  to  some  degree,  so  that  the  countings  and  estimates  are 
powibly  under  the  mark.  The  estimated  proportion  oF  large 
mntiMjrs  was  i  in  10.  These  were  white  with  long  yellow  or 
reddish-yellow  trails,  and  throe  to  four  times  the  size  and  briKhtneas 
of  Jupiter.  The  intermediate  ones  in  size  were  also  white.  The 
smaller  stars  often  appeared  of  a  bluish,  and  some  of  a  yellow  or 
yellow-red  tint.  A  considerable  proportion  of  the  meteors  were 
referred  to  the  radiant-point,  but  frequently  they  were  scattered 
all  over  the  sky,  and  not  so  eiL^ily  traced.  At  inti-rvals  they  seemed 
more  numerous  in  particular  iiuarters,  notably  E.  and  W.,  and  two 
obKrrers  looking  to  different  points  would  differ  considerably  in 
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[No.  10 


their  countings.  The  numbers  obserred  overhead  did  not  see 
larger  than  elsewhere.  At  9  VM.  on  the  zSth  three  lai^  on 
were  observed. 

Table  of  Ohiervations  of  Andromeda  Meteors,  November  27, 
1885,  at  Ouildown  and  two  other  placet  *. 


Time. 


F.H. 

6 
6 

7 

7.»o 

•7.30 

7-4° 

7-45 
750 
7SO 

8.0 
8-5 

8.30 
9 


State  of  weather. 


Partly  thick  

Partly  thick  

Much  wind.    Some  aeen 
through  clouds. 

Clear  ... 

Clear  

Clear.    (10  larger  ones  in 

67.) 

Clear  

Clear  

Clouded.    (Included 
seTCral  large  ones.) 
Clearing,  but  part  clouded 

Part  clouded 

Fart  clouded 

Part  clouded 

Part  clouded 


Obaerrer. 


C. 
L. 


W. 
B'. 

P. 
B». 
P. 

C. 
P. 
B». 
E.O. 
P. 
0.4  P. 


Time 

of 

Counting. 


minutes. 
5 


I 
10 

10 
I 
5 

5 
10 

I 

10 
5 


Number 
obserred. 


>5 
S 


II 

74 

107 
»5 
73 

iz 
68 

»S 

ao 

ii6 
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Direoli 


N. 


8.  &\ 
K.B. 

8.  &^ 
N. 
S. 

N. 

N.E. 

E. 

? 

W. 
W.  & 


Ouildown,  Not.  a8,  1885. 


J.  Band  CAPsoif. 


Observations  of  Comet  1885  d  {Fabry),  made  at  Mr.  Wiggles- 
worth's  Observatory  with  the  i5*5-tncA  Cooke  Refractor. 

Sate     Greenwich  Comet  —  Star.                  -^PP-  "               -^PP- '  ^< 

1885.    Mean  Time.  Aa.                At.              Comet.               Comet  Co 

Dec  4,     7*  41""  50"  —  I™50»i4     +8'4i"-»  o""  si"  5»-96  +10°  57' 3i"-8  10 

5,  la    la     aa  — t      o '41     — i   36  "8  o  a9  19 '69  +ao    55  3a  "6  9 

Adopted  Mean  Pkices  of  Comparison  Stars  for  1885-0. 

1885.  a.  Bedn.  t.  Bedn.  Authority. 

Dec  4.  o*  33""  S^'SS     +3-H    +10°  48' a?"-!     +a4"-5     B-W,  o»  il!±?ll 

a 
5,030    16-59    +3'S'     +ao    56447     +14-7    B-W,  0*738 

Bemarks. — Dec.  4.  The  comet  is  round,  faint,  and  about  i'  in 
diameter,  the  nucleus  being  about  equal  to  a  1 2th  mag.  star. 

The  comparison  star  is  the  principal  of  an  open  double  star. 

Dec.  5.  The  comet  has  not  perceptibly  changed  in  brightness 
since  yesterday. 

The  observations  are  not  very  easy,  the  faiutness  of  the  comet 
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raodntng  &  feeble  illumin&tion  of  the  wires  necessary.  In  con- 
•eqaeooe  of  that  tbe  wires  appear  ill-defined,  and  great  care  is 
tnjuired  to  get  thetn  centrally  over  the  comet ;  for  the  wire,  where 
it  ia  orer  tbe  bright«r  part  of  the  comet,  becomes  almost  invisible 
fcr  want  of  a  dark  background,  while  an  increased  illumin.itiou  of 
tbe  wirea  renders  the  comet  nearly  invisible.  No  such  dilEculty 
dista  with  the  comparison  star;  if  it  is  a  bright  one  the  wire 
appears  dark  on  the  small  disk  of  the  star,  and  if  it  is  a  faint  one, 
the  bright  wire  ia  seen  without  difficulty  right  across  the  star's 
wiige. 

the  first  intelligence  of  the  discovery  was  received  here  through 
a  Dun-Echt  Circular.  J.  Qebu.  Lohse. 

Mr.  WiggleswortU'i)  Obaerratorj, 
Ssutenroagb,  1885,  Dea  9. 
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La  grande pbtie  des  itoiles  filatUes  du  27  novembre,  1885, 
en  Italie. 

La  pluie  extraordinaire  des  etoiles  filantes  du  27  novembre,  1872, 
I'est  renouvelee  cette  ann4e  le  mfime  jour  et  ilk  pen  pri's  avec  la  meme 
iat«iuite.  D'aprcs  les  teicgrammes  et  les  relations  quo  nous  avons 
n;us  en  grand  nombre  jusqu'ii  present  Q  resulte  quo  le  pbcnomene 
question  a  etc  remarque  dans  toute  I'ltalie  dcpuis  les  Alpes 
u'a  I'extremite  de  la  8icile,  et  qu'il  se  produisit  partout  sous 
mteiee  formes.  II  commeu^a  a  la  tombce  du  jour.  A  Tnrente  k 
dn  soir  lea  etoiles  jaillissaient  et  tiliient  en  lignes  si  coinpactes, 
I'elies  per^aient  de  temps  en  temps  robscuritc  dcjil  avancee  de  hi 

k    Palenne  quelques-uns    do  mes  anciens   Olives    ingenieurs 
t   4600  moteores  de  s""  1 5°  4  6''  30°".     A  cette  heure  la 
'  orique  se  manifestait  en  plusieurs  autres  endroits  avec 
I  abondance  tout  k  fait  surprenante. 

Dans  notre  Observatoire  on  common^  a  explorer  le  ciel  &  6*"  du 
aoir  (temps  moyeu  de  liome).  Nous  avons  suivi  la  meme  methode 
que  je  suivis  en  1872  ;  les  observations  actuelles  peuventen  conse- 
qoenoe  etre  com  parables  avec  ceUes  d'alors.  Comme  j'eus  dej4 
Jnsieurs  fob  I'occasion  d  exposer  cette  methode,  je  eroi:^  k  propos 
I  I'omettre  ici.  Je  me  bornerai  k  rapporter  les  resulfats  obtenus 
15  en  15  minutes,  et  afin  de  mieux  eclaircir  un  relation,  je 
Tkis  donner  ci-dessous  un  tableau  dont  la  seconde  colonne  indique  le 
nombre  des  observafeurs  chaque  quart  d'heure ;  et  la  troisieme 
r^tat  de  I'stmosphere  en  dixiemes  de  ciel  libre.  La  quatrieme 
eolonne  contient  le  nombre  des  moteores  reellement  comptcs,  et  la 
jlarniire  le  nombre  supput^  des  Etoiles  c.  i^.  d.  le  nombre  qu'on 
lit  du  avoir  par  conjecture  si  les  observ-ateurs  eussent^tetoujours 
abre  de  quatre  et  que  le  ciel  eut  ete  toujours  serein. 

TOUIX.  » 
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Durtede 
rObwrvatioii. 

Nombre  dm 
Obaerrateun. 

Dizidmee 

dedel 

ddcouTeit. 

Nombre  des  mittore 

obeervfi. 

calcoU. 

6.  O-  6.15 

2 

10 

2800 

5600 

6.15-  6-30 

2 

10 

3100 

6200 

6.30-  6.4s 

H 

10 

3400 

6200 

6.45-  7.  0 

3 

10 

4500 

6000 

7.  0-  7.15 

4 

10 

6200 

6200 

7-1 5-  7-30 

4 

7 

3500 

5000 

7-30-  7-45 

3i 

7 

3100 

4900 

7-45-  8-  0 

4 

7 

3200 

4600 

8.  0-  8.15 

4 

7 

3100 

4400 

8,15-  8.30 

4 

7 

1700 

2400 

8.30-  8.45 

4 

6 

1500 

2500 

8.45-  9-  0 

4 

5 

1000 

2000 

9.  0-  9-iS 

4 

S 

800 

1600 

9.15-  9.30 

4 

4 

600 

1500 

9.30-  9.45 

4 

4 

500 

1200 

9.45-10.  0 

3 

3 

234 

1000 

10.  o-io.  8 

4 

3 

313 

lOIO 

Heures  ..4"  8". 

39546 

62300 

Le  del  fut  obscurci  i  10"  8"  par  un  ^pais  brouillard,  qui  le  dero 
k  nos  jeux  tout  le  reste  de  la  nuit.  Ailleurs  auBsi  de  noires  Tspei 
voilurent  le  del  h  lajneme  heure  et  in^me  avant. 

Seulement  dans  quelques  localites  de  moDtagne  et  da  midi, 
le  del  se  couserva  serein  jusqu'^  I'heure  la  plus  reculde  de  la  ni 
on  aitiraia  d'un    conimun    accord  qu'&   11''  le  phenomene  6b 
presque  fini.     Les  observations  que  nous  avons  faites  dans 
deux  soirees  suivantes  du  28  et  da  29  nous  conduisirent  a  1 
r&ultat  ideutique. 

En  1872  nous  en  vimQS  33,000  dans  I'espacedesii  heures  ;  cet 
fois-d,  quoique  les  observateurs  ne  fussent  pas  toujours  au  nomb 
de  quatre  comnie  i  cette  epoque,  nous  eu  avons  compte  39,0c 
En  1872  I'abondance  des  etoiles  atteignit  son  maximum  entre 
45"  et  8"  15"" ;  cette  annce  au  contraire  le  maximum  avait  en  d^ 
son  commencement,  quand  le  phenomene  prit  k  paraitre,  ainsi  q^ 
le  prouvent  les  nombres  calcules  h  Moncalieri  dans  les  deux  pr 
miiires  heures,  lesquels  sont  preeque  constants.  Beaucoup  oi 
assur^  que  des  la  nuit  du  26  au  27  on  vit  une  grande  foule  di 
m^t^res  silionner  les  airs ;  ici  le  ciel  ^tait  charge.  Les  observi 
tions  des  regions  orientales  repandront  plus  de  lumiere  sur  ce  sujc 

En  1872  nous  ctions  toujours  au  nombre  de  quatre  observateu 
et  nous  comptames  18,600  Etoiles  tombantes  pendant  les  dei 
heures  proches  du  maximum  tandis  que  cette  fois-d  dans  le  m^n 
temps  et  presque  toujours  au  nombre  de  deux  ou  de  trois  not 
soimnes  parvenus  k  la  chifEre  imposante  de  29,500.    Nous  not 
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I  oopcaufamt  de  dire  qne  toutes  cee  chiffree  ne  donnent  qu'iine 
■pproxiinatire  (le  rapparition,  puisque  pendant  ces 
dm  hevres  on  ne  comptait  ^ui-re  chnqiie  oi^leore,  mois  les 
des  rtoiles  seulement  (et  pss  mC'me  tous),  i^ui  ne  siiccu- 
t  preMoe  sms  inttrruptioa. 
Rff  «oaaeaaeiit  les  r^ulbats  obtenus  duns  ce  temps  ne  repr^ 
MBkBt  que  la  onquieme  ou  la  suivme  partie  et  pout-dtre  sont-ils 
yitriwir*  »a  reel. 
J«'  croM  done  ne  pas  m'abuser  en  aaaiurant  que  le  nombro  des 
sppsrues  dans  le  temps  de  nos  obiH^rvatious  n'a  pa.s  cte  au- 
de  150  i  160  inille.  Lo  spectacle  qui  s'offrit  i  nos  yeux 
pafauit  V-«  ilfcis  premivrea  heuri-s  du  maximum  i-tait  surprenantct 
•(4  tfu'  -rait  de  la  peine  h  ic  decrire.     De  toutes  les  parties 

da  (i;l  ..  i^.  avait  des  masses  d'ctoiles  semblables  h  des  nuages 
qui  se  fondaient.  Elles  etaient  suivies  de  traces  liuni- 
et  beaucoup  de  «?«  etoiles  surpassaient  coUes  de  i"* 
gnndmr :  quelqaes-imea  mOme  etaient  do  veritable  bolides.  La 
■fkicbe  itail  en  graera'  lonte  et  la  eouleur  predominant  etait  le 
im^  iwit  k  Moncalieri  qu'ailleurs  occasioonife  par  les  nombreuses 
ODAnes  dans  I'atmospht^re.  Los  motcores  qui  «e  trou- 
•  ie  pins  prce  des  r^ous  irradiautes  otaieut  trta  courts:  aussi 
n  ctoient-ils  que  des  points  flamboyant  par  loi  de  pro- 

Ia  ptix»  grnnde  partie  jaillissait  de  la  roginn  mdme  dunt  elles 
iRMfiaieiit  en  187a  et  laquelle  se  tronveeutre  Cassiopt'e,  Persee  et 
Anlromi.-de. 

On  »>..  .trcHngait  aucun  centre  secondaire  comme  dans  dea 
mti*  r-38  de  la  plus  grande  ai&uence. 

Ji"  ijii-  ivms  mes  soins  k  doterminer  exciusivement  la  position  du 

-1 '  irit,  ce  qui  ne  prcsentait  auciine  dilliculte.     Voili  de  quelle 

tn'j  prls.     Je  fixai  atleutivement  sa  position  approii- 

> :  en  suite  io  trai^ai  sur  le  papier  le  chemin  de  quelques- 

-       '  -•  detiichaient  autour  de  ce  point.     J'aclievai 

.toire.".  dont  chacune  &  son  tour  en  repr^- 

liii  •     i.i  ;ii!'   d'.kuLres,  qui  suivaient  le  meme  cliemin. 

I jnrt.fi,'i-iTit  It"?  trajei'toirea  en  trois  groupes  j'ai  obtenu  les 

Ml  potitioi,-  ^ununtes  : 

BodittDt. 

Jk7*J5- a=ai«     3= +44° 

8    20    0=26      3= +43 

9     8    0=28      3= +42 

It  oompris  eutre  ^  et  y  d'Andromede  et  le  troisi^me 
it  ppAs  de  cette  dernii.  re  etoile. 
Ibo  aavant  collogue  M.  Schiaparelli  eut  pour  rdsultat : 

Bodiont. 

k^3S' n=i5"    ?=+45° 

7   12  ri  =  i8-5   2=-f-44 

87  "=^J      3= +43 
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En  conclusion  la  gninfle  quantite  de  met^ores  observes  de  i 
jours  est  la  mcine  quo  Ton  vit  en  1859  et  en  1872  :  elle  se  preset 
avec  un  intervalle  do  13  ans  qui  correspond  4  la  double  peri< 
de  la  com^te  Biela-dambart,  avec  laquelle  cet  essaim  mctcoriqn^ 
des  reliilioQS  iramcdiates. 

De  rObaerTBtoiro  de  Moncalieri,  p    -r-    ti-vti; 

1885,  dioembre  5.  ^•^-  ^^^^ 


The  Oxford  Uranometria*. 

About  a  year  ago  we  had  occnsion  to  review  the  first  part  of  1 
great  photometric  work  issued  from  the  Harvard  College  Ob* 
vatory,  and  now  ProF.  Pritt'imrd's  '  Uranometria'  claims  our  att< 
tion.  That  two  of  our  leading  observatories  should  have  been  til 
simultaneously  carrying  on  a  work  of  suL'h  dimensions  as  { 
determination  of  the  magnitudes  of  all  the  lucid  stars  in  \ 
northern  hemisphere,  is  convincing  evidence  that  the  questioa 
stellar  photometry  was  felt  to  be  one  urgently  requiring  a  col 
plete  rehandling  in  the  most  skilful  and  thoroughly  scientj 
manner  possible.  The  searching  criticism  to  which  the  '  Harvj 
Photometry'  and  thepapers  Prof.  PritcharJ  has  already  published 
the£.A.8.  '  Memoirs'  and  '  Monthly  Notices  '  have  been  espoal 
has  therefore  been  but  the  expression  of  an  anxiety  that  \ 
foundations  of  stellar  photometry  now  being  laid  should  be  ffi 
and  trustworthy.  | 

The  form  of  photometer  Prof.  Pritchard  has  adopted  is  now  \ 
generally  known  to  require  description.  It  possesses  the  hi 
merits  of  simplicity  of  construction  and  use,  and  freedom  fri 
liability  to  derangement.  In  addition  to  these  qualities  Pb 
Pritchard  has  been  careful,  in  his  use  of  it,  to  free  it  fr(| 
systematic  errors  arising  from  the  continual  use  of  the  same  pi 
of  the  wedge  for  the  same  star.  Not  only  has  the  coefficient] 
absorption  been  separately  determined  for  every  point  of  % 
wedge,  but  the  system  of  observation  adopted  has  involved  ■ 
employment  of  four  different  apertures  of  telescoj>e  in  conjunct* 
with  two  wedges,  and  by  two  different  observers.  E-ich  detemj 
nation  of  magnitude  therefore  is  the  mean  of  20  observations, 
set  of  5  observations  being  taken  with  each  of  what  are  practical 
four  different  instruments.  When  to  this  is  added  the  circui 
stance  that  the  det«rminatioiis  of  magnitude  are  differential  oni 
and  that  therefore  three  complete  sets  of  extinctions  were  made 
the  standard  star  Polaris  every  evening,  and  that  for  the  be' 

*  Aslronomionl  Obaerrations  mnde  at  the  TTDirertilT  Obserratory,  1 
under  the  direction  of  0.  Pritchard.  D.D,  F.E.S.,  F.G.S.,  F.K.A.S.,  Sor 
Professor  of  Attronomy  in  Oxford. — \o.  II.  Uranometria  Nova  Oxoniensia. ; 
Photometric  Determinatioo  of  the  Maenitudca  of  all  Smrs  risible  to  the  NaL 
Eve  from  the  Polo  to  Ten  Dogrcca  South  of  the  Equator.     Oxford :  at  ti 
Ciarcudon  PrcH. 
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detenninatioD  of  the  atmospheric  absorption  and  of  the  magnitade* 
of  leathem  stars,  a  considerable  portion  of  the  observatiooa  were 
B>Bd«  at  Cairo,  it  becomes  evident  that  the  work  of  determining 
the  magnit  udet  of  nearly  3000  stars  which  Prof.  Pritchard  with  his 
usiatanls  Messra.  Plummer  and  Jenkins  hag  here  accomplished,  ia 
one  of  very  considerable  dimensions  indeed. 

The  convenience  of  Prof.  Pritcbiird's  photometer,  and  the  magni- 
tude of  the  work  he  has  undertaken  %rith  it,  stand  beyond  dispute ; 
but  the  delicacy  of  the  wedge  is  another  question.  And  here  we  are 
met  with  the  circumstance  that  the  observations  seem  to fthow  little 
or  no  evidence  of  any  effect  due  to  changes  in  the  sentitivenesK  of 
the  observer's  eye,  to  personality,  to  moonlight,  and  only  to  a  small 
extent  lo  colour  in  the  star  observed;  and  this  unexpected  and 
remarkable  re»ult  has  trailed  forth  not  a  little  criticism,  for  as  the 
eonstruction  of  this  photometer  is  not  such  as  to  lead  us  to  expect 
that  it  would  be  wholly  free  from  errors  of  these  kinds,  a  doubt 
■eems  to  be  thrown  upon  its  sensitiveness.  Prof.  Pritt-hard  has 
replied  to  these  criticisms  in  the  frankest  manner,  showing  that  they 
had  not  escaped  his  notice  ;  but  whether  he  has  quite  refuted  them 
is  a  point  which  we  may,  however,  well  think  Btilltuhjudiee.  Probably 
the  wise  arrangement  by  which  an  ordinary  evening's  work  is  con- 
fined to  thr^e  hours,  or  less,  will  largely  explain  the  absence  of  devi- 
■tians  due  to  the  first  named  cause,  and  with  regard  to  the  third  it  is 
aost  likely  that  observations  on  bright  moonlight  nights  or  of  stars 
near  the  iloon  have  been  generally  avoided.  The  observations  of 
Polaris  which  Prof.  Prit<.'bard  has  brought  forward  in  this  con- 
nection scarcely  touch  the  real  diiiiculty.  The  tuljttantial  accarac/ 
of  the  Oxford  star  magnitudes  is,  however,  shown  by  the  close 
agreement  which  they  bear  to  determinations  made  at  other  obser- 
TatoriM  and  by  widely  different  methods,  and  it  is  possible  that 
I  the  future  may  show  that  the  exceedingly  small  deviations  of  tlie 
iadjridual  obaervations  are  a  true  index  of  the  mlnatenesa  of  their 
eiTors.  E.  W.  Macxdeb. 


CORRESPONDENCE. 

To  At  EdiU)r$  of '  The  Of'$ervat«rif.' 
The  Great  Nebula  in  Andromeda. 
Qtxtxxvxs, — 

While  I  most  leave  it  to  others  to  fully  confirm  the  in- 
leretting  and  important  photograph  of  this  Nebula  taken  by  Mr. 
ftmin*"*'  IB  August  last  year,  it  may  be  worth  while  to  publish  the 
■eoonpaajing  sketch  of  the  Nebula  as  seen  in  a  small  telescope  of 
{nor  iaciies  aperture,  with  a  power  of  200. 

Tbe  sketch  was  made  by  noting  aU  the  small  stars  in  the  field  of 
view  seea  steadily  and  dintinctly,  by  identifying  them  in  the  wood- 
cut of  Mr.  Common's  photograph  given  in  '  Nature,'  vol.  ixriu 


t 
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I  cannot  close  without  ezpresnug  the  hope  that  such  a  pu 
cation,  by  English  astronomers,  may  be  found   practicable, 
would  certainly  add  to  our  knowledge  of  the  stellar  motions,  i 
be  a  proper  mark  of  respect  to  the  memory  of  a  very  exoell 
English  observer.  Very  &ithfully  yours, 

Wmiamstown,  Mao.  T.  H.  SaITOBH 

1885,  Dec.  a. 

On  the  Effects  of  Commensurability  of  Mean  Motions 
in  a  System. 

Gkntleidek, — 

In  the  '  Observatory '  for  October,  I  see  a  note  by  Pi 
Asaph  Hall  on  the  supposed  unstability  of  a  system  of  two  or  mi 
planets  or  satellites  whose  mean  motions  are  commensurable. 
18  commonly  supposed,  as  Prof.  Hall  remarks,  that  such  a  sysb 
must  be  unstable,  and  would  be  destroyed  by  mutual  perturbatioi 
Hence  it  has  been  held  that  this  resulting  unstability  accounts  1 
the  absence  of  bodies  having  mean  motions  commensurable  wi 
those  of  Jupiter  or  Saturn. 

This  is  quite  a  misunderstanding,  founded  on  a  mistaken  dedi 
tion  from  the  ordinary  expressions  for  the  pterturbations  of  a  plai 
or  satellite.    It  has  arisen,  I  believe,  in  the  following  manner  :- 

In  the  ordinary  solution  of  the  differential  equations,  the  perti 
bations  are  expressed  in  a  series  of  terms  of  the  form 

2A8in(2)t+N), 

where  j>  is  a  function  of  the  mean  motions  of  n  and  n',  and  N 
function  of  the  epochs,  perihelia,  and  nodes  regarded  usually 
constants,  whilst  A  is  derived  from  a  differential  expression  havii 
one  of  the  forms 

^ .  A  sin  (pt+^)=  +E .  co8(2rf+N), 

•         •         •        • 

(^+n')A8in(pt+N)=+E.8inCp«+N); 

where  B  is  a  function  of  the  masses,  mean  distances,  eccentricitie 
&e.,  regarded  as  constant.  Hence  for  any  term  A  has  one  of  tl 
forms 

A==5 

or  E 

A-    -* 

If,  then,  the  mean  motions  n  and  n'  are  commensurable,  an 
such  that 
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dien  will  arise  teams  of  the  form 

A,Bn{(«n-cV)t+ir,}, 

A,  Bin  {(ii+«-tV)<+N,}, 
where,  respectirelT, 

In  theae  raaes.  one  of  the  two  fonni  of  integrating  fmcion  beoome* 
infinite^  and  the  solution  in  the  form  II.  fails.  According  to  the 
ordinaiy  method  of  treating  ouch  differential  eqoationa,  under  these 
wnditioas  the  expressions  IL  nill  lake  the  forms 


A,=E,i. 


IV. 


In  both  cases  the  resulting  sjstem  becomes  onstable. 

It  is  this  consideration,  I  believe,  which  has  been  held  to  prore 
the  Bostability  of  a  system  where  the  mean  motions  are  corumen- 
HnUe. 

There  are  two  objections,  at  least,  to  this  treatment  of  the  dif- 
ferential expressions  I.  in  the  particular  case  of  the  commensur»- 
hihtj  of  the  mean  motions.  The  first  is  the  consideration  that  m, 
A,  and  (  are  not  independent,  as  assumed  to  be  the  ca«e  in  the 
traasfonnation  of  11.  into  lY.  The  second  and  more  important  is 
the  fact  that  the  expressions  I.  are  not  rigid,  but  merely  approxi- 
mations which,  whilst  serving  their  purpose  under  ordinary  con- 
ditions, fail  in  the  special  case  supposed.  The  complete  expressions 
arc  really  of  the  form 


i..A8in(p<+N)=Bco8(p<+N)-o, .  A.cos(pt+N) 
^+ii»  \  A  sin  (p<+N)=E  sin  (pt+  N)-eLA  sin  (pt+X) 


r. 


where  •   a,  are  quantities  of  the  same  sign  as  p,  and  depending  on 
the  cnbe  and  higher  powers  of  tbe  disturbing  forces. 
Henoe  the  exact  forces  of  11.  ore 


A  = 
A» 


R 
R 


n-. 


.'+o.-l>'' 
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which,  in  the  particular  cases  suppoeed,  redace  to  the  fonns 


in'. 


A.= 


R. 


or  ordinary  forms  of  perturbation. 

Hence  the  iissumod  mistabtlity  has  no  real  existence. 

There  would  be  httle  real  dilliculty  in  proving  that  so  far  from 
any  commensurability  in  the  mean  motions  rendering  a  system  of 
planets  unstable,  it  is  a  condition  of  ma.riinum  stability,  and  that 
in  a  system  where  there  was  a  near  approach  to  such  a  condition 
the  effect  of  the  mutual  perturbations  would  teiul  to  render  it 
exact.  Edmcbs  Niiison. 

The  Obscrratory,  Natal, 
ii»S,  Not.  9. 

Saturn. 
Qentlembn, — 

The  evening  of  Tuesday  the  15th  December  was  most 
favourable  for  observation.  1  examined  Saturn  with  the  ful!  aper- 
ture of  the  18-inch  reflector  and  power  560.  The  markinfis  of  the 
outer  ring  were  most  clearly  defined ;  there  is  no  dark  liue  indica- 
tive of  division,  but  a  band  of  shading  rather  nearer  to  the  outer 
than  its  inner  edge.  The  portion  of  the  l>all  south  of  the  equatoreal 
lisjht  had  a  very  grey  tone,  and  faint  belts  were  visible  at  about 
latitude  50°  S.  The  small  light  belt  following  the  broad  dark  one 
nest  the  eijuator,  which  was  so  evident  in  1883,  and  less  distinct 
in  1884,  is  now  barely  visible. 

39  Circus  Road,  NaTH.  E.  GeEEN. 

8t  John's  Wood. 

Meteors  with  Stationary  Radiants. 
Ghntlemzk, — 

Correspondents  have  offered  some  objections  to  my  theorv 
on  the  above  subject  «liich  appeared  in  your  last  number,  and  as 
similar  objections  have  probably  occurred  to  others  of  your  readers, 
I  ask  a  brief  space  for  reply. 

ist.  fSupposing  that  the  meteors  are  travelling  parallel  to  enoh 
other  when  they  reach  the  at  niotiphere,  it  is  said  that  owing  to  their 
different  sizes,  shapes,  weights.  &c.,  and  the  v.irying  extent  and  den- 
sity of  the  portion  of  the  ati'iosphere  traversed  by  theni.their  velocities 
in  their  original  directions  must.  I)e  retarded  in  very  diffen'ntdegri>es ; 
incon.ie<]uence  of  which  their  tracks  could  not  .all  pass  through  the 
same  radiaut-point,  I  admit  the  fact,  and  I  think  it  explains  why 
radiants  differing  by  several  degrees  have  been  found  by  competent 
observers  for  meteors  belonging  to  the  same  system.     But  this 


J 
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source  of  error  affects  meteors  on  the  ordinary  theory  as  much  as 
on  mii>e.  Supposing  that  meteors  do  not  pariakf  in  the  motion  of 
thir  at  mosphtrv,  their  apparent  displacement  owing  to  the  Earth's 
olion  nill  depend  on  the  relative  relocities  of  the  meteors  and 
the  Earth.     But  the  meteorsi  must  be  retarded  in  different  degrees 

Uie  reeistance  of  the  atmosphere,  owing  to  the  circumstances 
J  mentioned.  Hence  the  relatire  velocities  will  be  differeat 
so  will  the  displacements ;  and  if  the  meteors  are  travelling  in 
{Mrallel  orbits  when  they  reach  the  outer  limits  of  the  atmnephere, 
they  will  not  appear  to  j«ss  through  the  same  radiant-point  after 
they  hare  been  differently  retarded.  But  while  the  vi.sible  tracks 
of  the  meteors  will  not  pass  through  a  point  on  either  theory,  1  do 
see  why  they  should  not  approach  this  point  as  closely  on  my 
theor}'  as  on  the  common  one. 

2nd.  It  has  been  remarked  that  if  the  ship  did  not  keep  up  steam 
it  would  Mxm  be  simply  carried  dowii  by  the  current  instead  of 
trarelling  in  a  path  wmpoiiuded  of  the  two  motions  as  I  suppose. 
But  in  the  case  of  the  meteor  there  is  no  constant  force  urging  it 
forward  in  its  original  path.  True.  The  ship  would  be  simply 
carried  down  by  the  current  in  the  case  supposed,  because  the  re- 
sistaoce  of  the  water  to  its  motion  would  be  very  great.  And  in 
Uk<*  manner,  if  we  shut  off  steam  when  moving  through  still  water 
the  ship  would  ^ery  soon  stop.  But  the  resistance  of  the  air  to 
the  paasage  of  the  meteor  is  very  much  less,  and  even  when  the 
Vwiteor  pursues  the  lont^cst  piossible  track  through  the  air,  the 
iwi»tsn«"  is  probably  iii*uffieient  to  prtxiuce  more  than  a  mo<leratA 
retir  ioilial  motion.     A  certain  retardation,  honever, 

alw:r  ■,   and  therefore  the  true   path  of  the  meteor 

dur  ty  «|IJ  be  somewhat  nearer  to  the  direction   of  the  i 

lian  ,        ■      <!\  than  the  resultant  of  the  original  velocity  and  the 
Earth's  velocity.     But  the  difference  I  think  is  slight. 

3rd.  I  think  the  motion  of  the  atmosphere  is  fully  impressed  on 

the  meteor  at  the  tuoiueut  that  it  first  becomes  visible,  since  it  must 

have  traversed  a  ixjusiderable  depth  of  atmosphere  before  it  is  heated 

to  luminosity.     But  when  1  speak  of  the  motion  of  the  atmosphere 

Leing  fully  impressed,  I  only  mean  that  the  full  velocity  of  the 

atmosphere  is  compounded  with  the  initial  velocity  of  the  meteor,- 

The  ship  would  probably  run  several  yards  into  the  current  before 

tiie  component  of  its  motion  in  the  direction  of  the  current  reached 

•:ium.     In  like  manner  the  meteor  no  doubt  nishes  some 

through  the  attenuated  air  before  the  component  of  its 

^uliini  in  the  direction  of  the  air's  motion  attains   its  maximum, 

HbI  think  this  maximum   velocity  in  the  direction  of  the  air's 

Biotioo  has  been  attained  (or  very  nearly  attained)  when  the  meteor 

19  first  seen,  and  that  the  subse<jueut  change  in  the  direction  of  its 

motiou  ia  slight.     At  the  same  time  the  farther  the  meteor  proceeds 

in  tie  course  (until  it  clears  the  atmosphere  again,  as  it  probably 

does  in  most  instances')  the  more  nearly  the  direction  of  its  motion 

ooincidea  with  tliat  of  the  Earth.     The  continued  resistance  of  the 
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atmosphere  will  produce  this  result  even  after  the  effects  of  the 
motion  of  the  atmosphere  have  been  exhausted. 

It  seems  clear  that  the  motion  of  the  atmosphere  must  produce 
BOme  effect  on  a  meteor  rushing  through  it.  The  question  appears 
to  be  whether  this  effect  is  so  ^mall  as  to  be  inappreciable,  or  sal 
large  as  to  impress  on  the  meteor  amotion  agreeing  in  velocity  and  I 
direction  with  that  of  the  Earth  (in  addition  to  the  former  velocity 
of  the  meteor).  No  intermediate  theory  will,  1  think,  account  for 
the  facts. 

Truly  yours, 

Dublin.  1885.  Deo.  15.  W.  H.  8.  MoNCK. 


Relative  Brilliancy  of  the  Meteors  in  the  Great  Showers  of 
November  27,  1872  and  1885. 

Gestlemejt, — 

On  November  27,  1872,  the  display  of  Andromedes  was 
remarkable  for  the  smaliness  of  the  meteors  relatively  to  those 
observed  in  other  streams,  such  aa  the  Leonids  and  Perseids. 

Of  that  shower  Mr.  E.  J.  Lowe  said : — "  The  striking  feature 
(more  especially  in  the  earlier  portion  of  the  display)  was  the 
extreme  smaliness  of  the  great  portion  of  the  meteors,  not  one  in 
ten  being  equal  to  a  star  of  the  third  magnitude,  and  many  were  as 
minute  as  the  smallest  visible  stars  and  might  aptly  be  called 
meUor  duet"  ('Monthly  Notices,"  Dec.  1872,  p.  81).  Padre  F. 
Benza  at  Moncalieri  Recorded  that,  out  of  an  aggregate  of  33,000 
shooting-stars  counted  by  his  assistants,  not  more  than  about  20 
were  as  brilliant  as  Jupiter  or  Venus.  Padre  A.  Secchi  at  Bome 
mentioned  i83  only,  of  14,000,  as  equal  to  ist  mag.  stars  ;  and 
though  Dr.  Schmidt  at  Athens  enumerated  some  8000  meteors,  not 
a  single  fireball  appeared  amongst  them  !  At  other  stations  the 
testimony  was  much  the  same — though  the  numerical  strength  of 
the  shower  wa.s  so  very  great  there  was  a  singular  paucity  of  large 
meteors  compai-able  to  the  bolides  and  fireballs  frequently  inter- 
spersed with  the  Leonids  and  Perseids  and  which  give  those 
displays,  especially  the  former,  an  imposing  effect  which  mere 
numbers  can  never  attain. 

But  the  Andromedes  of  November  27,  1885,  were,  as  regards 
individual  brilliancy,  far  superior  to  the  shower  of  1872,  while  they 
also  probably  excelled  the  latter  in  point  of  numbers.  As  the 
shower  of  1885  progressed,  fireballs  occasionally  appeared  as 
bright  as,  or  brighter  tlian,  Venus.  Many  were  equal  to  Jupiter, 
and  quite  a  large  proportion  were  as  conspicuous  as  first  mag. 
stars.  There  were,  perhaps,  no  fireballs  of  the  very  largest  kind 
having  sensible  disks  as  ranch  as  ^°  diameter  and  giving  that  vivid 
illumination  of  sky  aud  landscape  which  tire  often  the  attributes  of 
isolated  fireballs,  But  though  these  were  wanting  iu  the  display  just 
witnessed,  it  yet  exhibited  many  meteors  of  marked  brilliancy,  which 
was  very  far  from  being  the  case  with  its  predecessor  in  1872, 
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litter  I  I 
;j  skj,  wbidi  qoitB 

ommaoD* 
ohserre  Bervnl  thttmtait  c€  tbe  Aafc 
mtef£ef«d  Btsboot  ^  40". 
in  wUdi  s  rerj  tmr  yiuywiliuB  «f 
OwtUie  deMsiBlMM  applied  to  the 
to  this  feature  wtmld  ■Hijtf.lhu  U  to 

Tbe  iKt  ia  eonfinned 
kindlj  supplied  mo  miA  Ihtir  aotoe  eff  Ife 
J.  &  Capron  Mrs :— "  TW  eetioMtcd 
vaa  I  in  10.     These  woe  wkite  wiA 
■tieaks,  and  3  or  4  tiaee  tfe  Me 
CoL  M.  F.  Wanl,  vitt^  fna 
"Some  wen  way  mim^hmdif 
arVemuaktkeirWRkta*.    Atia»(5*45^ 
waa  ntplj  iaipoaalw.  bat  at  ^  25*  I 
Wt«wB  tlie  y.  and  X.W.  pmmUf 
Damtne*,  tmj^  **  SCaar  «C  tke 
taiBa  of  li|^  iMtiag 
Ifaoy  otber  oorra 
cSect;  aadlDototiMtawnterin 
18S5.  B.  298,  datiaf;  bum  Panic.  I.i,in 
1873  tte  meieaa  -were  dl  tMall, ' 
Ikeca  were  aMT  aa  bc«^  m  T< 


It  ia  ondeat  fma  aB  Oe  facia  da<  the 
ti  1872  and  it  db 


ttf{,I>M.  II. 


Biefa  Ifirfew*. 
GsRuaaa', — 

laaT-Caactoaiid  Ifetoon/ tke  latter  part  of 
1892  ia  aaMd  aa  ike  date  at  jghiA  a  Aamn  «f . 

rffhepa^adghtbeaeenoatkeqg^of  the  2<«k  or  271^  of  &e 

BOBlK  I  kept  vaick  Cor  a  ekort  tiae  «a  tkm 

I  ^  10^  and  9^  25"  Hxteea  mtUiM  ■  raSatad  firaa 

I  fve  ia  tktee  ■taatw.    Hm  not  ai^  was  doady. 

YtmnfmAfaDj, 

>  raivositr.  DaXIU.  KiBX«OO0. 
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NOTES. 

Remahkable  VAJtiABLE. — We  leara  from  Dun  Eoht  Circu 
No.  104,  that  Mr.  J.  E.  Gore,  on  the  evening  of  Dec.  13,  fouu( 
reddish  star,  about  6  mag.  and  about  20'  following  x'  Orioi 
Tltis  object  is  not  given  by  Harding,  Lalande,  Heis,  or  Birmingha 
and  Mr.  Qore  suspects  that  it  is  either  "  a  new  star  "  or  a  reuia 
able  variable. 

.  Drs.  Copelaiid  and  Becker  at  Dun  Echt  found  it  on  Dec.  16 
be  of  6  J  njag.  and  of  an  orange-red  colour.  It  has  a  beauti 
banded  spectrum  of  the  ^rd  type,  seven  dark  baiid»  being  read 
distinguished.  Tliu  bright  intervals  seem  full  of  bright  lines,  esj 
ciallv  in  the  green  and  blue.  ; 

It's  mean  place  for  1885  is  :— E.A.  5"  48""  59' ;  Dec.  +20°  9] 

/3  CroNi,  AxBiKEO. — The  December  uimilwr  of  '  L'Astronoml 
contains  an  article  on  this  star  in  which  a  singular  mistake  occa 
li  Cygui  is  Flamsteed's  6  Cygui,  and  M.  I'lamniarion  has  been  mj 
led  by  this  circumstance  into  identifying  it  with  Bode's  6  Cy^ 
which  latter  star  Prof.  Ball  observed  for  annual  parolbx  a  yearj 
two  back,  and  found  for  it  a  value  of  about  Iialf  a  second.  Pn 
Ball's  observations  are  referred  to  in  tlie  '  Observatory,"  Vol.  n 
pp.  334-336,  and  the  distinction  lietween  the  two  6  Cygni's  is  poiuti|| 
out  in  a  footnote.  There  is  a  misprint  in  tlie  note,  however,  a| 
for  "  Flamsteed's  6  Cygni  is  B  of  that  constellation  "  should  be  rol 
"  is  /3  of  that  constellaiion."'  The  star  observed  by  Prof.  Ball  j 
called  6(B)  Cygni,  as  being  the  second  of  the  pair,  6  Cygni  beid 
a  double  star.  | 

Seaucii  fob  the  Ttt-Ufs-NEPTUNiAjf  Pr.AXET. — In  the  20th  roluni 
of  the  '  American  Journal  of  Science,'  page  225  ct  set/.  Prof.  D.  I 
Todd  has  given  an  account  of  his  search,  theoretical  and  practica 
for  the  trans-Neptunian  planet.     From  November  1877  to  Marc 
1878  he  was  engaged  in  a  telescopic  scrutiny  of  the  region  to  whid 
his  theoretical  researclies  had  restricted  him  with  the  26-inch  n 
fractor  of  the  Washington    Observatory.     Although  this  searcl 
proved  unsuccessful,  Prof.  Todd  is  by  no  means  assured  that  th 
existence  of  the  planet  is  merely  fanciful,  and  thinks  that  the  timi 
has  come   when  tliis   work  can  be  profitably  undertaken  by  ai 
observer  having  the  rnro  combination  of  time,  etithusiasra,  and  th( 
necessary  ai)paratu8.     In  the  '  Proceedings  of  the  -\merican  Ac* 
demy  of  Arts  and  Sciences,'  1S85,  pp.  228-243.   I*rof.  Todd  hat 
published  a  list  of  all  ''  suspected  objects  ''  which   were  noted  bj 
nim  during  the  telescopic  search  mentioned  above,  which  will  be 
useful  not  only  to  any  astronomer  wlio  may  take  up  this  special 
work,  but  also  to  those  engaged  in  researches  on  faint  nebuljo  and 
nebulous  stars.     The  positions  of  these  objects  are  expl.ained  by 
diagrams  showing  neighbouring  stars,  so  that  there  ought  to  be  no 
dilUcidty  in  an  observer  who  is  going  over  the  grotmd  again  identi- 
fying them.  


i 
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Bbu.ut  Ltvbs  IX  Stellak  SPECTttA. — It  appears  that  the  obser- 
>~sdon  to  which  we  referred  iii  our  note  on  the  "  S|)ei'trum  of  the 
Great  Nebula  in  Andromeda,"  p.  385  of  the  '  Observatory '  for 
eiuber  1885,  was  of  the  Jfova  as  we  had  Buspected,  and  not  of 
nebula.  Mr.  O.  T.  Sherman,  the  observer  in  question,  has 
hed  a  couple  of  papers  in  the  Amer.  Joiirn.  of  Sdeuce, 
ew'ise  comujuuicated  with  us  directly,  and  we  learn  that 
'bad  examined  a  great  number  of  star-spectra,  and  in  each  case 
has  found  eWdeuce  of  bright  Hues.  Thus  he  finds  that  y'  Lyrse 
shows  9  bright  lines,  i  Cassiopeia)  15,  (3  Lyne  18,  y  Cassiopeito  19, 
I  Tauri  about  20,  y  Oriouis  24,  {  Geminonim  26,  and  so  with  many 
etars.  These  bright  lines  would  seem  at  present  to  be  most 
seen  in  the  red  stars  ;  they  also  appear  to  vary  in  distinctness 
d  intensity  from  time  to  time. 

Mr.  Sherman's  account  of  his  observations  is  a  little  lacking  in 
cleameiss,  and  it  ia  not  so  evident  as  could  be  wished,  that  he  has 
not  been  deceived  in  them.  At  all  events  it  will  be  wise  to  reserve 
m  decision  on  the  matter  until  further  and  stronger  cvidencx-  has 
been  supplied.  The  assertion  that  fifty  stars  taken  at  random  each 
and  all  ham;  a  spectrum  with  bright  lines  is  too  luiexpected  and 
important  to  be  ac<."epted,  except  upon  the  clearest  evidence.  We 
»hall  therefore  look  with  great  interest  for  further  communications 
from  Air.  Sherman  and  for  conilrniatiou  or  contradiction  from 
other  spectroscopic  observers. 


^|wid  ir 
W    Mr. 


Obsebvatiokb. — Mr.  Gill  has  published,  in  one  volume, 

L'ape  Meridian  Observations    1S79  to  1881.      During  these 

r Tears  the  Cape  Transit  Circle  was  employed  in  observing,  in  con- 

huuctiou  with  Leiden,  a  list  of  fundamental  stars  required  in  the 

meridian  observation  of  tlie  stars  between  declination   —  1°  and 

-  jo\  contained  in  Schunfeld's  extension  of  the  '  Durchmusterung.' 

In  addition  to  these,  two  further  lists  of  stars  were  observed,  one 

I  of  which  had  large  Z.D.  at  the  Cape  and  small  Z.D.  at  Leiden,  the 

1  »lar«  of  the  other  list  culminating  near  the  xenith  of  the  Cape  and 

li^mall  altitudes  at  Leiden.     Thei-e  were  also  observed  during 

I  years  stars  which  were  employed  in  the  longitude  operations 

oonnecting  Aden  and  the  Cape. 


Olbexb'  Pebiodical  Cohbt. — Herr  F.  K.  Ginzel  has  published, 
[in  '  Astronomischo  Nachrichten."  No.  2696.  a  sweeping  Ephemeris 
this  comet  during  the  months  of  January  to  October. 


New  JiLnor  Planet,  No.  253,  was  discovered  by  Herr  Palisa 
enna  on  Nov.  12. 
Minor  I'lanet  No.  249  has  received  the  name  of  Ilsa,  and  No.  252 
>  of  Clementina. 
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Cometa  1885  d  and  1885  e. 


[No. 


EUmenft  and  Ephemeris  of  Comet  1885  d  {Fairy)*. 

A  COJCZT  wM  discovered  by  M.  Fabry  at  the  Paris  Observator 
Dec.  I .     It  was  reported  to  be  a  faint  object  with  nucleus. 

The  following  Elements  and  Ephemeris  have  been  comput 
M.  L.  Hchulhof  from  observations  on  Dec.   1   (Paris),  on  De 
(Paris  and  Algiers),  and  on  Dec.  8  (Paris  and  Algiers) : — 

T=i886  March  30-8342  Paris  M.T. 

u 129°  24'  49"  ] 

&, 35   41    12    V  Mean  Eq.  1885-0. 

»■    75    46  S<5   J 

Log  5=9-76130. 

Ephemeris  for  12*  Paris  M.T. 

a  spp.  i  app. 

iSSj.  h      m      8  o       ,  I'OgA. 

Dec.  24    ....     2354     2     +2042*1       0-1921 

28  .  .  .  .       23   48    41       +20   46-3        0-1960 

32    23  44     O      +20   53-6       0.1997 

Lt.-Col.  Tupman  has  found  the  error  of  the  above  ephemeriaj 
1885  Dec.  23"  s"  45"  G.M.T.  to  be  o  —  lo',  8  — 1'-2. 

BlUmenU  and  Ephemeris  of  Comtl  1885  e  (Bamard)f. 

On  Dec.  3  a  faint  comet  was  discovered  by  Mr.  Barnard  of  Na* 
ville,  Tenn.,  U.S.A.  The  following  Elements  and  Ephemeris  hm 
been  computed  by  Dr.  J.  v.  llepperger  Erom  observations  on  ~  " 
(Dresden),  on  I>ec.  7  (Berlin,  Leipzig,  and  Dun  Echt),  and] 
Dec  10  (Vienna): — 

T=i885  Mar  12-3883  Berlin  M.T. 
IT   183°  47'  lO* 

a, 66  38  33 

»    92    47  5«   ^ 

Log  ?=9-73oS6. 
The  discordances  of  the  middle  place  are  rfXcos  /3=  —3" 
Thaae  elements  resemble  those  of  Comet  17S5  LL 

Ephemeris  for  12*  Berlin  M.T. 

a  app.  I  app. 

itt5.  h      m     t  o      . 

Dec.  25    3  27  37  +7  >»*4 

29  ---•     3   17  57  +7  47-0 

33  ■■■■     3     842     +&  24-7 
The  brightness  on  Dec.  5,^  i. 


Mean  £q.  1885*0. 


I>ogA. 

I. 

02325 

140 

0-2314 

»-47 

0-2328 

«S3 

NOTICE  TO  SUBSCSIBEBS. 

Wk  regret  that  the  publication  of  the  "Companion"  has 
unavoidsblj  delayed.     AV<>  tru$t  that  it  will  be  in  the  hands  of  ot 
Subscribers  very  shortly  after  the  appeannoe  of  the  preeent  nam| 

■  AjtniQ.  NaehndiU*.  Xo^  sCyr.  t  Ibid. 
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fO  OF  THE  EOYAL  ASTKONOMIUAL  SOCIETY. 

Friday,  January  8,  1886. 

E.  DiTKiLrs,  F.R.S.,  Prttidtnt,  in  tho  Chair. 

StcrtUtriet:  E.  B.  KxoBEi.  and 

Lieut.-Col.  Q.  L.  Titpmas. 

'  '^  *'-^  "-fricms  Mooting  were  read  and  confinned. 

A  that  54  presents  had  been  received  Rince 
'■  ing  a  btti  ch  of  photoiiniplis  from  Paris  well 
1  which  would  be  mentioned  afterwards. 
■_;  were  voted  to  tho  donors. 
r  the  Secretary  could   inform  him  if 
: .  WHS  a  Member  of  the  Society.     A  person 
tiaing  himself  as  M.D.,  F.H.A.S.,  and  he 
to  an  .•Vinurican  oil. 

I  oflicLiUy  that  there  was  no  name  of  Colletb 
for  June  1885. 

losiot)  Capt.  XMe  proposed  "That  an  adver- 
ii-.'d  in  several  papers  containing  testimonials 
American  oil  by  a  person  described  as  —  CoUelt, 
'il  an  no  person  of  that  name  is  or  has  been  a 
1:  Astrotiomicul  Society,  the  Secretary  be  iiistruc- 
"ps  as  may  be  necessary  to   proclaim   the  fact 
M  ^{(in  whatever  with  the  fSoi-iety.'' 
J  seconded  the  motion,  which  was  then 

1   I'olln-CT-s  wfTp  formally  admitted  by  "proxy"  into  the 
Am  111  were  several  well-known  names.     After 

I'v.i-I'M  remony, 

I,  who  luid  been  chosen  by  them  all  to  act  as  "  proxy," 

:  in  his  opinion  the  form  was  not  absolutely  or  at  all 

uj  Jo  enable  Fellows  to  rote  at  the  Meetings.     Further 
IX.  a 


Proceedinffs  at  Meetiny  of 


[No.  1 


J 


'out 


mnarks  were  stopped  bj  the  Preeident  ruling  Mr.  lionvord 
of  order." 

Capt.  Noble  could  not  see  the  necessity  of  the  form. 

Mr.  Rahertt  (President  of  the  Liverpool  Astronomical  Societ)-). 
A  letter  from  Admiral  Mouchez,  published  ia  the  'Monthly 
Notices'  for  November,  shows  the  necessity  of  making  known 
what  has  already  been  done  in  mapping  the  stars.  In  1883 
I  made  experiments  in  photographing  Ktars  with  ordinary  lenses 
^■arying  between  J  of  an  inch  and  5  inches  in  apt-rture,  the  lenses 
being  mode  by  English,  French,  and  American  opticians.  One  bv 
I^rebour  of  2  inches  aperture  gave  the  best  results,  and  I  adopted 
it  as  a  standard  for  comparing  the  others.  The  comparisons  were 
made  by  attaching  two  cameras  to  my  7-inch  equatoreally-mounted 
refractor  by  Cook,  and  taking  photographs  of  some  welJ-kiio«Ti 
groups  of  stars  under  pn?cisely  the  same  conditiuus.  The  pLites 
were  selected  with  regard  to  uniformity,  and  sometimes  a  plate 
would  be  cut  in  two,  a  half  being  expo8e<l  in  each  camera.  The 
residt  of  these  eiperimentjt  and  of  comparison  with  Sir.  Common's 
photograph  of  the  Nebula  in  Orion  was  the  adoptiou  of  a  20-inch 
reflector  for  stellar  photograpliy.  The  suggestion  of  Admiral 
Mouchez  to  allow  an  exposure  of  from  i  to  3  hours  would  make 
the  progress  of  the  work  extremely  slow.  15  minuteH' exposure  in 
a  clear  sky  can  often  be  obtained,  but  an  exposure  of  3  hours'  dura- 
tion would  be  rarely  possible.  Stars  of  small  magnitude  can  be 
photographed  by  my  reflector  in  15  minutes,  but  it  would  be  mis- 
leading to  name  photographic  maguitudes  by  the  side  of  those 
which  have  been  determined  by  eye-observatious  until  compari- 
sons have  been  made  between  a  large  number  of  stars,  and  errors 
in  focussing,  sensitiveness  of  plates,  duration  of  exposure,  vary- 
ing actinism,  moisture,  and  density  of  image  in  development  had 
been  eliminated  or  reduced  to  a  constant  fa<^tor.  As  au  Ulustratioa 
of  this  1  have  on  the  board  disks  showing  the  result  of  photographing 
Polaris  when  near  the  upper  meridian  between  Sept.  15  and  Dec. 
15.  Seventeen  photographs  liave  been  taken  with  varying  expo- 
sures from  I  second  to  32  minutes.     On  some  of  them  the  com- 

.nion  was  photographed  faintly  in  4  seconds,  while  in  others  it 
loea  not  appear  in  i  minute.  On  one  plate  it  does  not  appejtr  with 
an  exposure  of  16  minutes.  It  is  therefore  evident  that  the  inter- 
pretation of  photographs  as  regards  star-colour  and  magnitude 
should  be  done  under  a  due  sense  of  the  difficulties  1  have  alluded 
to.  I  give  in  the  paper  a  record  of  the  photographs  I  have  taken 
from  the  pole  down  10  69°decl.,  exceeding  two  hundred  in  number. 
How  these  negatives  are  to  be  used  for  astronomical  purposes  is  a 
question  constantly  pressing  on  me,  and  the  difficulties  of  which  can 
be  realised  only  by  those  who  have  fully  cousidered  it.  I  may  enume- 
rate some  of  the  difficulties.  Most  of  the  plates  have  small  specks  on 
the  film,  many  of  which  look  like  stars  and  are  difficult  to  distin- 

Siish  from  stars  even  when  viewed  through  the  microscope.     Dr. 
ill,  at  the  Cape,  meets  this  difficulty  by  taking  two  photographs 
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of  ihesune  field,  giving  each  an  exposure  of  one  hour; 
I  niiikee  the  work  almost  Horeulean.  Anotlier  plan  is  to 
t  the  taleaoope  nin  a  fow  si'Vfnulsof  arc  in  right  asut.'n!«iun  dnnug 
tk*eatporare  of  thi?  platp.  Admiral  Mouchez  suggests  three  expo- 
oC  one  hour  eaoh,  making  a  triangular  figure  with  three 
of  one  star.  But  the  objei-tion  to  this  is  that  it  wll 
euatf  eoofuston  in  close  stars ;  the  disks  of  some  \nll  overlap 
ribsc  Itsving  th'T  dirt-specks  still  competing  for  recognition  as 
«lan.  [losure  of  the  plates  adds  to  the  dilKcultv  in 

di»crin.i _       -    '^n  specks  and  stars  by  maldng  the  star-disks 

TO«»r  bUrk  to  the  margins,  while  the  short  exposure  makes  some 
V  the  Rtar-tlisks  show  fainter,  and  the  atmospheric  glare  forms 
a  halo  round  the  star,  which,  under  the  microscope,  materially 
tmiaHA  in  ■*  -'- — -i-r  between  stars  and  specks.  All  stars 
hrio*  tl>e  :  ■  require  a  micToscope  to  show  them  ;  but 

Aoe  i«  tto  •iiiiiL'ui'v  in  m.inipulating  the  light  on  the  plate  so  as 
to  diitiiwrnish  with  certainty  stars  from  specks.  This  statement 
doe*  1  to  printing  direct  from  the  negatives,  which  must 

br  doll  i--'  form  before  star-photography  can  be  appreciated 

^(oenlly  and  utLUzed  as  an  asti-unomical  pursuit. 

It  i»  a  work  of  the  first  importance  to  secure  good  photo- 
fptkg  of  all  stars  down  to  the  smallest  magnitude  in  as  short 
•  tUM  aa  possible,  because  they  will  be  available  in  future  time 
far  coinpanson  with  photographs  which  can  be  taken  at  leisure 
br  largo  instruraents  for  special  researches.  The  chart  on  which  I 
<Bi  <figage<l  will  be  twice  the  size  of  Argelander's,  and  with  an  es- 
ynoreof  15  miniit««  for  each  plate  will  contain  a  much  larger 
nabcr  of  otars  than  .ire  f<ho»'n  in  his  Atlas.  I  submit  a  few 
■^i.  ''-r  of  those  already  taken.     Among  these  are 

■Mr>  iidroiaeda  with  the  Nova,  the  Pleiades,  and  the 

Sc^cJa  oi  tMou.  The  (jiiestion  of  long  exposure  arises  with 
nfUti  to  the  disks  of  Polaris  which  I  have  placed  on  the  board, 
mi  to  wfaich  J  have  reffin-d  already,  a«  showing  that  long  expo- 
am  afatit«m(e  some  close  l':iitit  stars  ;  mid  it  will  be  necessary  to 
R^ai*t<>  tbc  ox]>osure  in  such  a  vvay  as  regards  time  that  a  bright 
lUr  mnv  ;^i.!  .•ttii.iniish  a  faint  star.  By  comparing  a  rough  draw- 
s'n-  >l>h  of  the  Pleiades  with  Mr.  Hall's  map  pub- 
lii^i  Illy  Notices,'  vol.  xl.,  there  are  perceptible  dif- 
iBH).  r  the  disks  and  in  the  number  of  the  stars  shown. 

The  nii'ii-  '^liiiMi  i»t'  the  Nebula  in  Orion  shows  nearly  as  much  de- 
tal  M  Mr.  Commoa's  large  photograph ;  but  the  faintest  stars  on  Mr. 
Cconmon'*  photograph  are  not  shown,  but  thocie  down  to  within  one 
or  two  magxutudes  of  the  faintest  are  photographed  on  the  jilate. 
llound  tbn  Andromeda  nebula  a  ditKcult  matter,  as  the  ,'u;tini8ra 
«f  the  nf-t^ila  i''  not  at  all  hke  that  in  Orion :  but  after  16  minutes' 
encr  "ntre  of  the  nebula  may  be  seen  and  also  the 

wn  ■•  .11;  nucleus.    With  exposures  of  32  minutes. 

4c  miant«9.  aad  90  mmutea  the  differences  ans  still  more  clear. 
Mr.  KnoUl.    I'erhaps  it  might  be  couvenieat  to  take  another 
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subject  of  a  simUor  nature  before  the  discussion  on  Mr.  Boberq 
paper.  We  have  received  a  letter  from  Messrs.  Henry,  of  Par 
Observatory,  on  stellar  photography.  They  write  from  Pari 
5tb  January  : — "  We  have  recognized,  by  means  of  photograph 
the  existence  of  a  new  nebula  in  the  Pleiades.  This  nebuk  isj 
the  neighbourhood  of  the  star  Maia,  which  it  surrounds  in 
and  where  it  appears  in  the  photog^phs  to  emerge  from  it." 
comes  out  on  oue  side.  "  This  assumes  a  very  characteristic  spi] 
form,  and  exteuds  to  about  two  or  three  minutes  of  arc.  It 
been  possible  to  obtain  an  image  of  the  nebula  on  three  dijSerei 
photographs,  on  1 6th  November  and  8th  and  9th  December.  W 
add  also  that,  up  to  the  present  time,  we  have  not  been  able  to  1 
the  nobula  in  our  telescopes.  We  have  the  honour  also  to 
you  an  enlarged  reproduction  of  the  original  negative  showing  ' 
nebula  with  surrounding  stars.  We  are  also  permitted  to  sen 
you  some  images  of  iSatum  obtained  lately."  I  would  desire  i 
call  your  particular  attention  to  these  photographs,  not  only  th 
first  one  mentioned  of  the  portion  of  the  Pleiades,  which  show 
very  remarkable  projections  of  the  nebula  surraunding  the  stjl 
Maia,  obtained  after  three  hours'  exposure,  but  also  to  the  val 
wonderful  photographs  of  tlie  planet  Saturn,  showing  the  inqj 
and  the  outer  ring  and  the  diff<?rence  of  the  relative  brigbtneBS'l 
those  rings,  the  crape  ring  undoubtedly,  and  Ball's  division ;  ad 
the  belts  of  the  planet  and  the  very  dark  polar  cap  of  the  plana 
Some  of  the  photographs  are  enlarged  eleven  times  from  the  origiif 
negatives,  and  some  of  them  forty-four  times,  and  they  are  cej 
taiuly  some  of  the  most  marvellous  photographs  that  have  yet  bee: 
produced  of  celestial  objects. 

Mr.  Ranyard.  1  should  like  to  express  my  very  great  adinirtl 
tion  for  the  photographs  of  the  Bros.  Henry.  The  detoil  of  th 
ball  of  the  planet  is  exquisite.  There  is  the  band  that  so  many  c 
us  saw  a  few  years  ago.  The  lighter  band  and  the  dark  hsai 
below  the  polar  cap  are  most  delicately  and  beautifully  shown,  an> 
yet  some  of  the  sharjx'r  parts  of  the  planet  are  not  shown.  £|| 
example,  in  several  of  the  photographs  the  great  Cassiiii  dinsia 
which  is  a  marked  feature  of  the  planet,  is  only  a  dusky  faint  lini 
and  not  as  clear  as  the  dark  bell  across  the  planet.  The  dai'k  belt  is  n 
doubt  a  little  broader  tlion  the  Cussiui  division,  which  through  its  ci 
treme  »harpnes,s  and  blackness  attracts  the  eye.  The  outer  di>-isioi 
is  of  <'ourse  eiit  ireiy  lost.  W^it  h  regard  to  the  beautiful  photograph  o 
the  nebula  of  I  he  Pleiades,  M  r.  Wesley  showed  me  the  old  pictur 
taken  by  Mr.  Eutherfurd  many  years  ago.  It  was  taken  with  1 
\Net  plate  and  it  does  not  show  quite  so  many  stars  as  this  group 
but  it  shows  a  great  number,  and  there  is  no  trace  of  the  nebuli 
which  is  a  very  remarkable  one,  having  a  distinct  spiral  form, 
look  upon  it  as  a  most  interesting  discovery. 

Col.  Tiipman.     1  should  like  to  ask  Mr.  Eoberts  whether  he  ha 
any  special  means  of  pointing  his  tele8co[>e  during  exposure 
order  to  correct  the  erroneous  driving  of  the  clock. 
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Jfr.  Bttsrts,     As   I  am  phofogmphing  in  the  neighbourhood  of 
mjr    <1   '   ■       .  I'X'k   is  .suHiriently  good,  and  thare   is  no 
ly  to  w:i  irreot  it.     Mr.  Grubb  has  in  hand  for  me 

t  man  p«rrfeci  luetiiod  of  driving  the  instrument  when  I  require  it 
it  KRB0  distance  from  the  pole. 

M,  TupmMM.  Then  I  onderstand  you  contemphite  always  de- 
yoMUng  oa  tike  dock  ? 

Jfr.  jtoftertc.  When  the  exp>osare  is  longer  than  15  minutes 
lidabtltm  it  would  be  necessary  to  watch :  but  with  an  exposure  of 
15  minutrs  only  I  have  great  hopes  that  a  clock  nill  be  obtained 
MfBdentlr  aecarste. 

Ur.  Ltdk-y.  There  is  a  very  beautiful  illustration  of  the  photo- 
mpbic  tcJescope  in  Paris  in  '  La  Nature.'  It  appeared  about 
one  months  ago.  I  saw  it  the  other  day,  but  had  not  time  to  read 
tte  deocriptioD.  The  observer  is  looking  through  an  attached 
lilrtrnpf.  «nd  be  has  a  rod  in  his  hand,  evidently  for  the  purpose 
rftrr-  I  ay  errinr  in  the  driving  of  the  telescope. 

ii  I   think  we  ought  to  be  very  glad  indeed  that 

Idansl  ilouchez's  k-tter  has  brought  forth  some  fruit  in  this 
fOBntZT  rn  the  labours  of  Mr.  Hoberts.  (Hear,  hear!)  I  had 
wiy  great  hope  that  it  might  catch  the  sight  of  some  earnest 
maXtar  who  would  devote  himself  to  further  the  scheme  ;  and  1 
Uiink  it  tj  a  matter  for  congratulation  that  Mr.  Roberts  has  deter- 
OBiMtl  to  devote  himself,  his  skill,  his  instruments,  and  his  obser- 
raloiT  to  the  interest  of  the  sduMue  suggested  by  Admiral  Mouchez. 

Mr.  (trtm.  As  the  planet  Saturn  is  in  the  discussion,  I  might 
ic{«r  tn  u.  most  wonderful  view  I  had  of  the  planet  on  the  evening 
of  til  '••I',  last.     The  air  was  in  a  remarkably  steady  state, 

and  ,  il  me  to  lotik  on  the  exterior  ring  under  a  power 

rf  500  cr  600  with  as  much  certainty  of  definition  as  though  it 
*M  aa  encnivinf:  on  paper.  I  felt  no  doubt  whatever  at  the  time 
throat  the  •'(  any  definite  dark   mark.     The   part  which   T 

h«d  •cen    .  .  and  which   1  called  Ihe  shading,  was  there 

iodced.  id  brilliant  light  followed  the  division  which  is 

■nmIIt  m-"  -  ::ai's  ;  then  this  shaded  band,  commencing  about 
btfwnjr  on  the  ring  and  extending  outwards  to  the  bright  edge 
of  ibe  exterior  ring  next  the  sky.  The  interest  attaching  to 
the  ofcsernitiun  might  aUo  be  shown  in  the  evidence  of  belts  on 
1^  plmnct  lit  stiout  hititude  50  ,  more  delicate  objects  than  I  had 
mat  before:  and  yet  at  the  siinie  time  there  was  some  comfort 
ia  tbv  riev.  n*  it  confirmed  the  doubtful  observations  of  previous 
Mcasioo*.  Wp  are  often  very  much  in  doubt  when  the  air  is  not 
^im^j  wh  ''  and  such  thing*  have  been  seen;  but  when- 

cnroa  to'  rMe  occntiinns  I  have  been  able  to  look  steailily. 

I  Bod  I  b»TO  seldom  been  mistaken  in  thi'  previous  view — showing 
thtt  occawiunal  glimpses  are  not  mistakes,  for  we  confirm  them 
i'ard«  and  prove  them  to  be  correct. 

r.  Cotntnon.     I  should  like  to  express  my  great  admiration  of 
I  pbotogimphs  of  the  Brothers  Henry.     1  think  they  are  the 
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most  mnrrcllotia  we  have  seen.  These  alone  will  show  the  immense 
importance  that  photography  will  have  in  the  future.  I  took 
photographs  of  8atiim  in  1879,  when  the  ring  was  a  line  across 
the  planet',  with  an  1 8-inch  telescope  and  with  a  36-inoh  :  last  wetik 
I  had  to  enlarge  some  of  these  little  ones,  and  was  struck  with 
the  wonderful  amount  of  detail  visible  even  in  those.  I  was 
thinliing  then  that  you  can  compare  the  early  photographs  of  Saturn 
with  what  will  be  soon  taken  as  we  have  compared  the  early  pho- 
tographs of  the  Moon  with  those  that  have  lx>en  taken  since.  I 
believe  that  by  expf-rience  and  by  pro[)er  methods  we  shall  be  able 
to  get  more  planetary  detail  of  JSatiirn,  .Iiipiter,  and  M.irs.  I 
think  that  if  the  Brothers  Henry  will  apply  nn  enlarging-lens  to 
the  telescope  they  have  to  enlarge  the  primary  image,  giving  longer 
exposure  to  make  up  for  it,  they  might  eel  sueh  detail  as  it  would 
he  impossil.ile  to  show  now.  There  may  be  ditliculties  in  the  wav, 
but  I  think  this  is  a  very  good  omen  for  the  future,  and  1  hope 
Messrs.  Henry  will  produce  even  more  surprising  things.  On  certain 
occasions  many  of  you  have  felt,  no  doubt,  when  you  have  been  playing 
a  game  that  nearly  all  men  play  at,  and  made  a  specially  good  hit,  that 
no  one  is  more  surprised  than  the  striker.  That  must  have  been  the 
feeling  of  the  Brothers  Henry  when  they  saw  their  photographs  of 
Saturn,  because  the  actual  imago  of  Saturn  is  not  more  than  the  jotb 
of  an  inch  long,  while  the  image  of  Jupiter  in  my  telescope  is  less 
than  one  25th.  That  bears  enlarging  to  an  inch  lineal, ».  e.  25  times. 
The  original  enlarging  telescope  is  somothing  like  20  :  so  that  yon 
have  an  enlarging  over  the  eye  of  something  like  400  diameters,  and 
by  throwing  it  on  the  Rcr<«en  you  can  get  an  enlargement  that  runs 
into  thousands,  and  yet  retain  the  original  formation,  bi  these 
photographs  there  is  no  raistakiug  Jupiter.  To  my  eye  it  is  as 
plain  as  the  large  photographs  on  the  wall  here.  If.  we  can  do 
that,  then  we  have  only  to  got  an  improved  definition  and  enlarge 
the  primary  imago — because  you  can  get  rid  of  the  defects  of  the 
plate  by  increasing  the  exjiosure,  and  you  will  get  better  results 
than  any  hand  drawing.  In  sjjeaking  of  these  photographs  of  the 
Brothers  Henry,  of  course  it  is  hardly  necessary  to  say  that  they 
have  gone  further  than  anybody  else  to  show  that  we  are  now 
making  a  new  departure  in  .vitronomy.  I  will  not  say  that  the 
observer  will  bo  obsolete,  but  perhaps  his  functions  will  be  entirely 
altered.  Of  course  in  these  star-maps  you  must  follow  the  same 
line  as  in  photographing  the  nebulee.  Tip  to  the  present  time  we 
have  not  the  power  of  putting  on  the  plate  large  and  small  stars 
together,  and  for  many  reasons  it  is  well  wo  have  not ;  but  in 
taking  photographs  of  the  various  parts  of  the  heavens  it  will  be 

!"ust  as  necessary  to  have  short  exposures  for  the  large  stars  and 
onger  exposures  for  the  small  stars,  and  collate  the  two  together 
as  one  picture.  With  regard  to  the  very  interesting  paper  by 
Utr.  Rolierts,  there  is  a  very  great  deal  in  it  that  I  can  thoroughly 
appreciate,  because  it  agrees  so  well  with  v\bat  I  have  done  and 
said  myself ;  but  there  is  an  absence  of  particulars  with  regard  to 
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kbal  detail  that  I  rather  regret.     I  should  like  to  have  had  a 

litd»  noi«  abont  the  actual  process.     I  do  not  quite  agree  with 

Mr.  Bobortv  as  to  the  didiculty  that  the  specks  on  the  plates  will 

cmp.    I  beUeve  it  is  possible  to  obtain  plates  which  shall  be,  for 

lU  fnMtical  ptirposes,  free  from  specks,  and  so  get  rid  of  what  he 

oaaden  a  very  great  trouble.     In  all  cases  duplicate  plates  must 

Wtdcen.     That  is  better  than  taking  two  images  of  the  star  on 

iW  Monr  plate.      I  was  delighted  to  see  the  photograph  of  the 

Pleiades  :  :i  he  Orion  Nebuk.     When  I  wrote  an  article  in 

'Sttmt'  111  I  her  1884,  I  gave  the  result  of  some  e.xperiments 

•itb  tlie  t«iescx}pe.  using  a  second  reflection  from  the  mirror  nearly 

Uf  tbc  oise  of  the  large  one,  throwing  the  image  back  behind  the 

airrar.     With  an  exposure  of  half  an  hour  I  got  a  very  simihir 

ivTv  to  that  which  Mr.  Bobertii  exhibits,  but  smaller  because 

focal   length  of  the  mirrors  happened  to  be  48  or  49  inches  ; 

iluaa  of  48  or  49  inches  gives  a  scale  nearly  exactly  that  of 

■'b    maps.       With   the  same   reflector   I    happened   to 

Pf*d  the  small  niirror  in  such  a  way  that  it  had  a  slight 

to  aiid  fro.      The  result  of   the  motion   was  lines,  not 

By    putting    the    photographs    on    Argelander's   maps 

may  lioe  tTOSsed  a  dot.   It  made  a  Greek  phi  of  nearly  every  star. 

I  da  not  know  whether,  in  donbtftil  caae«,  some  such  photographs 

mokl  not    K'   -m  tiocful  as  dots,  and  balance  a  little  systematic 

tnar  in  tf  if  it  d(X!8  nut  exceed  a  small  amount.     Pho- 

Hya^iln    ■  could    not    possibly    be   mistaken    for   Mpecks. 

In*  di*tortion   at   the    e<lgcs  of   the   photographs  is  very   small 

noaidmng    that    the    reflector    was    20    inches    aperture    and 

100  iadtes  fncnl  length.      It  says  a  great  deal  for  Mr.  Grubb's 

wmk.     •"   •~— nrd  to  Mr.  Koborts  getting  photographs   without 

':{  of  the  clock,  I  wish  him  success  ;   but  I  am  afraid 

too  much  to  the  skfll   of   the  mechanic,  because 

1!  is  almost  irapos,sible,  and   the  only  way  to  do  it 

■  hirh  is  produced  by  the  mirror  as  I  did, 

Henry  did  in  Paris.     From  their  descrip- 

licB,and    Iruju   what    I   gnthored  from  what  Mr.  Lecky  said,  they 

knv  trrn  f?-l>»*oop'>»  fnofpiicil  t(ig(>thcr.  and  there  is  no  question  of 

mrd  wen  the  two  that  might  give  a  slight  tvnst. 

TW  t ,  1  fnsteiifd  together,  and  one  cannot  move 

TrtKoot  tht!  other.     Messrs.  llonry  used  a  13-iuch  object-glass  for 

tWjr  j>I-nf'>'-™ph  and  an  11-inch  object-gla«8  for  their  visual  work, 

ntl  I  a   high  power  sind   delicate  means   of  adjustment 

'»■■"  :he  telescope  going  to  a  fraction  of  a  second,  and 

to   supplement  the  work  of   an  excellent  clock. 

■'brrts  will  find  lie  will  ha^e  to  devise  some  means 

1;  exposure  duriug  the  time  it  takes  place,  and  not 

■     '>  aloue.     E^(>Il  if  you  work  on  the  meridian  or 

tinu  itself  with  long  exposures  will  come  in  in 

'   way  ;  but  1  wish  him  every  success  in  the 

(Hear,  hear!) 
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Mr.  Ranyard.  As  to  Mr.  Common's  suggpstions  about  1 
creasing  tho  diameter  of  the  planet  before  it  is  photograplie<| 
liave  made  a  small  step  in  that  direction.  1  tried  to  take  phol 
graphs  of  Satum,  and  also  of  Jupiter,  with  an  eolargement  of  I 
aiamet«rs,'  and  they  were  not  nearly  so  sucressfu!  as  those  tal 
in  the  ivriirmry  focus.  Of  course  with  five  diameters  you  reqo 
25  times  tlic  exposure  to  produce  the  same  density,  and  in  ' 
times  the  exposure  then?  are  all  the  difficulties  in  driving  owl 
to  atmospherical  dilficultien,  as  well  as  those  of  achromatism  wj 
the  enlarged  lens,  which  are  great.  With  the  photogmphs  talt 
in  a  secondary  focus  one  is  alile  easily  to  see  the  great  differenca 
hriptlitness  in  the  different  parts  of  the  ring,  but  nothing  like  t 
detail  you  can  see  in  the  primary  focus. 

Mr.  lioherts,  in  reply,  said  : — The  criticisms  have  been  of  a  rc 
kiudly  character,  and  Mr.  Common,  who  is  a  very  great  authori 
on  the  subject,  has  spoken  in   a  manner  that  is  most  agreeii^ 
The  possibility  of  obtaining  plates  free  from  specks  of  course  { 
are  always  looking  forward  to,  and  we  must  hoj)e  that  some  maU 
unless  we  ourselves  succeed  in  doing  so,  may  produce  plates  ft 
from  specks ;  but  I  did  not  find  them,  under  the  conditions  that 
am  working  with,  any  serious  drawbick  after  all.     1  may  vents 
to  say  that  I  can  distijiguisli  between  n  star  and  a  speck  on  flj 
of  mv  plates  within  one  in  a  hundred.     I  have  means  of  checkil 
the  clock.     One  is  a  tinder  attached  to  the  reflector  with  a 
of  2I  inchps  in  diameter,  and   in  the  eyepiece  wires   with 
tances  between  them,  so  that  I  can  move  them  in  the  field! 
view  and  place  a  star  Iwtween  the  wires  and  kwp  it  there,  il 
think  it  necessary  ;  and  1  have  also  a  7-inch  refractor  at  the  ot4 
end  of  the  declination-axis  that  can  be  used  for  the  same  purp 
but  as  I  am  now  photographing  in  the  neighbourhood  of  the 
the  clock  drives  the  telescope  with  sulficient  accuracy.      As  \ 
centering  the  mirror,  I   hit  upon  a  mrthod  of  doing  that  wl 
may  l)o    useful   to  any  Fellows  who  may  hereafter  adopt  it  fo 
sinnlar  purpose.     The  mirror  has  a  hole  in  the  centre,  so  fhati 
can  look  through  at  the  image  which  is  seen  at  the  other  endl 
the  tube".     By  placing  a  glass  reflector  with  a  cross  marked  on  i 
instead  of  the  photognipliic  plate,  and  holding  a  light  behind  i 
the  cross  and  its  reticcted  image  from  the  mirror  can  be  seen  ati 
readily  be  made  to  coincide,  vvheu  collimation  is  adjusted,  and  thi 
I  am  able  in  a  minute  or  two  to  place  the  mirror  parallel  wit 
the  photographic  plate.     I   tried  many  ways  before  finding  th 
to  be  the  readiest  and  giving  as  great  an  accuracy  as  the  pla 
devised   by   Dr.  Stoney  for  reflecting  the  image  of   an   electri 
spark  from  the  eyepiece  to  t  he  mirror  and  back  again. 

The  Presi'hnt.  1  think  you  will  all  agree  with  me  that  we  ai 
very  pleased  to  have  Imd  the  opportiuiity  of  hearing  Mr.  Eobert< 
whose  name  is  not  unknown  to  us.  He  resides  at  a  long  distant 
from  London, and  wc  most  heartily  welcome  him  here,  particular! 
when  be  brings  such  beautiful  photographs  for  our  adinjrat 
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With  res»rd  to  tho  photographs  of  Heesn.  Uenrr,  I  qnit«  agree 
vith  Mr.  CatninoD  that  tbej  are  moat  beaatiful,  and  I  think  they 
■re  reslly  an  advance  which  we  could  hardly  hare  anticipated  a 
rav  ago.  Mr.  Commun  has  tvid  us  that  all  the  details  are  shown 
la  these  phot^Ligraphs  better  than  in  any  drawing.  Therefore 
I  am  sure  you  will  return  your  thanks  to  Mesora.  Henry  and 
Roberts.    (Applause.) 

itr.  TwHtr.  Some  time  ago  Mr.  Marth  described,  in  the 
'  Monthly  >of  ices,'  a  very  interesting  method  of  graphically  repre- 
senting the  solar  system  by  means  of  curves  corresponding  to  the 
orbits  uf  planets  and  comets,  which  he  called  "  intersecto,"  and 
he  gave  some  drawings  in  the  '  Monthly  Notices.'  It  struck  me 
that  these  curves  h.-ui  some  interesting  geometrical  propertied.  I 
worked  out  the  equation  of  the  curves  and  found  it  to  consist  of 
a  relation  of  the  second  order  between  the  diatance  of  the  point 
from  the  Sun  and  an  ordinate.  It  struck  me  that  the  curres 
mar  be  transformed,  and  by  a  simple  kind  of  distorti<m  they 
look  more  familiar.  We  then  get  the  form  of  an  ellipse  cor- 
iwponding  to  each  orbit :  in  the  case  of  the  comets  the  curves 
would  assume  the  parabolic  shape.  These  curves  are  more  familiar 
tud  their  properties  Ijetter  knowTi  than  those  given  by  Mr.  Marth, 
iu  which  several  things  are  not  so  readily  recognizable  as  in  a 
diagram  of  ellipses.  (Mr.  Turner  explained  his  method  on  the 
UacktMATd.) 

In  reply  to  Mr.  Olaisher, 

Afr.  Tamer  said  he  had  written  oat  the  expressionB  for  the  centre, 
and  position  and  magnitude  of  the  axes,  in  terms  of  the  elements  of 
the  orbit. 

Sfr,  UhtiJur.  My  point  is  that  Mr.  Marth's  method  is  distinctly 
I  prettier  ideally,  because  it  couie.-<  closer  to  the  actual  physical  facts 

I  and  has  nothing  empirical  about  it. 
Mr.  Turner.     Exa<-tly. 

Afr.  Kiuihel  then  read  two  papers  on  a  new  variable  star  in  Orion, 

oai'  by  Mr.  J.  E.  Gore  and  the  nfher  by  Dr.  Coptland.     The  latter 

er  described  the  spectrum  of  the  star  as  showing  a  sjjecfrum  of 

^uperpoeed  on  a  strongly  marked  stellar  spectrum  of 

rti  The  brijiht  Iwinds  corresponded  to  those  seen  in 

•pi^-lrum  of  a  hydrocarbon  gas-flame  and  in  the  spectra  of 

Einaieta. 

Ca^it.  No>>le.  1  observed  this  star  last  night,  as  no  doubt 
numy  others  did.  and  certainly   it   ha$  degraded   in   light   since 

I I  first  looked  at  it.     I  had  no  means  of  actual  photometry;  mine 
tsusre  eye  estiiiuttiou ;  but  it  certainly  has  degraded  in  light,  and 

1  /^"Bttin^  fainter.  I  have  always  seen  this  star  yellow.  They 
[aav  it  is  omnge  colour.  I  think  there  is  much  jiersoual  idio- 
[•v'ncrasv.  I  hear  of  wonderful  red  stars,  but  vi-hen  I  look  at 
^iKeui  1  find  they  are  only  rather  a  full  yellow.  I  know  when 
[Mr.  Chambers  «-a/<  writing  his  '  Descriptive  Astronomy'  we  went 
l<rTer  many  which  had   been  described  as  red,  but   we  could  see 
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nothing  in  the  dwpest  of  them  but  yellow.     I  thought  it  was 
quite  so  full  n  yellow  la.«t  night  as  when  I  first  saw  it. 

Mr.  Maumlrr.  I  observed  the  spectrum  of  this  star  on  twoo< 
sions.  I  certainly  cannot  add  anything  to  that  we  have  heard  C| 
Dr.Copeland.  Indeed,  I  have  not  seen  so  much  as  he  has  ;  I  \ 
simply  able  to  recognize  it  as  an  exceedingly  fine  specimen  i 
Secchi's  third  type.  The  dark  bands  were  exceedingly  dark,  l| 
the  bright  interspaces  remarkably  bright ;  I  do  not  know  any  ■ 
of  the  type  in  which  the  contrasts  are  so  strong,  but  I  was  not  al 
to  notice  any  liright  lines  or  anything  I  could  reasonably  busO 
to  be  a  bright  line.  I  measured  the  position  of  the  sharp  dl 
edge  of  the  principal  Imnd,  and  I  got  the  position  as  5169  ten| 
metres.  I  do  not  know  how  that  compares  with  Dr.  Copelal 
With  regard  to  the  colour  of  the  star,  I  should  ci^rtainly  have  i 
scribed  it  as  a  reddish  star.  The  light  st^mcd  to  tne  to  be  oi 
siderably  further  down  tlie  s]>ectrum  than  the  D  lines.  I  shi " 
have  described  it  as  a  muddy  red. 

Mr.  Knnhel.   The  Duti-Echt  obsenations  give  that  very 
edge,  which  Mr.  Slaunder  fouml  at  5169,  at  5162-     On  Dec.  I 
it  was  5156,  and  on  Dec.  26th,  5162  :  and  on  a  later  occaaioa* 
5165.     The  mean  therefore  comes  to  5162. 

Mr.  i>i('i«  called  attention  to  an  occultation  of  Uranus  aa  obsei 
by  him  nt  Greenwich  on  Nov.  jolh.  Both  at  immersion  and  ei 
sion  the  inter^^al  between  first  and  last  contacts  of  the  li: 
Uranus  with  that  of  the  Moon  was  about  one  second,  whereas 
ought  to  have  been  some  7  seconds.  The  morning  was  very  fl 
the  Moon  was  in  the  last  quarter,  and  the  dark  limb  distine 
visible. 


The  following  papers  were  also  announced  : — 


Major  (t.  Strahan.     "  The  Meteor-shower  of  1885,  Nov.  27th 

Mfijor  A.  C.  Buig-Wither.  "The  Meteor-shower  of  iSS^ 
Nov.  27th." 

Pi-of.  C.  V.  Xtmitr,  "  On  a  new  Spectroscopic  Method  fc 
Measuring  close  Double  Stars." 

G.  L.  Titpmnn.  "Observations  of  Comet  1885  (Brooks)  a 
Uarrow,  with  the  18^-inch  Eijuatoreal  Keflector." 

Comnninicnted  by  E.  J.  Stone.  "  Observations  of  the  Meteors  a 
1885,  Nov.  27,  made  at  the  Hadcliffe  Observatory,  Oxford."         j 

R.  A.  Proctor.     "  Note  on  the  Biela  Met^eors."  I 

A.  Marlh.     "  Ephemeris  of  the  Satellites  of  Mars,  1886.",^ 

B.  J.  Ilopkitis.  "  (Jn  tie  Variations  in  Colour  of  thej  Novi 
Andromeda,  and  on  the  Evidence  it  affords  as  to  the  Origin  of  tbt 
Nova." 

Conmuinicaled  by  E.  J.  Stone.  "  Observations  of  the  Mooi 
made  at  the  Hadcliffe  Observatory,  Oxford,  during  the  Tear  1885 
and  a  Comparison  of  the  Kesults  with  the  places  computed  from 
Han.wn'a  Lunar  Tables."' 
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tli»  Tmnit 

r>  Duk.  viudt  will  ocvvr  fur  IIm  PbaM>( 
I  «B  April  13.  1S86." 
mngta  in  tbe  Bed  Spot  -   *  •     ■r."^ 

ah*  for  tke  Unrinwt  o(  Suk  in  ibe  Lino  of  Siglii  iM>[;kni<>>l  at  tht« 
Bpyal  Obnmtaty,  Qrccnwick,  in  llie  Ttnr  1&S5. — N\>.  IX." 

OwiMiiicMltd  br  the    .htrMomtr  Jby«l.       "Ol  ^   of 

CbneOi  W  tft^  rP^ikhrr>  mad  f  iSSs  (Bamud)  inatl^  ;.<r»l 

CboBBu^  •  Artronemrr  thtfitl.      "  OWrrntions  of 

Ownltaftk*  '>>■  N((h)ii,  biuI  of  I'licuomcnn 

<l  Jupiter^  v.il  l>l>«^^VI^Io^,  Ur»H>t»wioli, 
b  tbe  Ymr  tans," 

Tlw  foOoving  geutinnen  were  duly  clocUni  Follow  n  of  tlii< 
8orti?tr: — J.  B.  KTW19,  G«»rg«>  K^rd,  B.A.,  Jnrob  Gi>rlmnl  I/ih»«, 
Villiara  Irring  fagp^  K.R,(}.S..  (ivox^  Charliv.  IVirkor,  F.lt.a.S., 
lA.I.C^  M.B.A.S^  Julian  Trii.j)lin.  and  K.  L.  Troun'lot. 

lite  Meetiag  adjourned  at  10  p.m. 


Liverpool  Astronomical  Socittij. 

ytat  Fourth  MerlJng  of  I1r>  Session  wivs  hi<ld  on  Tiipudiiy,  Jim, 
T12,  1886,  in  ihe  A^^ocintiunlllull,  Mount  I'lciMinl.  In  llio  nlmunop 
[of  tbe  Prwidt'Dt,  Mr.  K.  C.  Johnson,  F.U.A.H,,  ppi'HJdiHl  (on«  of 
l^ttei  Vii-e-Ppeaidimt*).  Thero  was  n  g(Hnl  nttcndikncn  of  niiiiiitM*i-)i 
ad  friends.  Amongst  IhoBo  jnoscnt  wc<n>  McuHrs.  W.  II.  DikvioN, 
fLK-A-S.,  H.  Thoiiuts  J.  «H11.  \V.  II.  Sluirii,  .1.  SU>nii,  \V.  II. 
sticit,  juu.,  and  J.  \V.  Appk'ton,  F.U.A.S.,  lioiKinirv  Nucrrtnrv. 
bnx?  gentlemen  wore  clccti'd  nu'mlx-rs.  A  piipor  sunt  l)^-  Mr.  It. 
s9,  of  Oxford,  on  "Tho  Androuiodn  MotcoiH,"  wiw  n-ad.  Iln 
iites  that  on  Nov,  27,  1S85,  iio  and  two  ollu'ri,  nlxnit  ~t<v<<n 
»VJofk  in  tbt;  evi<uinK,  wuntoil  iis  niiiny  i»»  500  in  15  tiiinuli'H,  llint, 
fell  from  ftll  points  of  tlic  conipanH,  »o  llml  it  wnn  iitijiiisnililo 
ittmnt  them,  8  or  iofalliii;^iil  lh»  Mtiiiif  linu*.  Thi'  riidtuiit-pniiit, 
as  near  as  he  could  cali'ulut)',  wiim  y  Andromi>iltii.  'I'lix  iiev.  >S,  J. 
an,  F.R.A..S.,  contribulrd  11  pB|)(T  on  "'I'ho  Suitpitotitd  Nnw 
Inear  v  Orionis."  Hi>  wiys,  "Tlif  iiii]>iMinnu!o  of  Mr.  (iorn'g 
irongb  a  ik  >"•*'  '<•  '"oloiir,  and  \nrv  tioarly  no  to  mH^niludn, 
Ibleit  tbe  'Nova'  that  Infely  abono  mit  in  tb«  Andronii-dit 
Ja,  being  just  a  tril1<-  bri^'litiT  tbnn  timt  oiio.  Hut  Hit-  point 
which  I  would  drnw  atti'iii  Kill  is  tb.it  in  liodo'n  inupttfijaj)! 
Ifitid  a  mnsll  stiir  marked,  wliuli  kucmx  to  occupy  llii)  ponilion  of 
,  one.     It  is  not  in  tbe  larger  or  smuUor  maps  of  tho  M.U.U.K. 
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or  in  liny  other  atlas  I  possess."  Mr.  J.  E.  Gore,  F.B.. 
M.R.I. A.,  cotitribiiU'ii  a  |>n[HT,  entitled,  "Observations  of  8usp)«i 
iSt-ars,"  gi^^ng  a  tabular  sfiitemeut,  under  the  following  heading 
"  The  following  observations  of  some  of  the  stars  in  my  'Catall 
of  Susjiected  Variable  Stars'  were  made  by  me  during  1885.  j 
observations  were  made  with  a  binocular  field-glass,  accuri 
focussed  on  the  star,  and  the  cstinmted  mugnitudes  are  the  rel 
of  careful  comparisons  with  neighbouring  stars."  The  table  ■ 
the  "No.  in  Catalogue;  li.  A.  1880,  Deelin.  1880;  Date  of  on 
vation ;  Estimated  Magnitudes ;  and  remarks  upon  the  state  ofl 
sky  during  the  observatious."  This  valualilf  paper  will  be  publifl 
in  the  Society's  Journal.  A  paper  by  M.  Armaud  GunzigerJ 
read,  called  "  Table  of  Sun-spots  visible  to  the  naked  eye  B 
June  II  to  December,  1885."  All  the  observations  were  first  nj 
with  the  naked  eye  and  then  with  a  telescope.  The  Snn  * 
observed  on  85  days,  and  on  34  spots  were  visible.  The  n 
remarkable  wore  those  of  Juno  21,  July  9,  September  4  and 
these  were  large  enough  to  Ije  distinguished  by  the  most 
perienced  observer.  A  paper  was  read,  sent  by  Mr.  Cattermole,  ( 
taining  some  useful  hints  ou  the  construction  of  obsen-atories,! 
Interesting  observations  followed  each  paper. 
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Large  Telescopes  \,  Small, 

T  HAVE  not  intended  any  dtsresiject  to  the  '  Observatory,' 
Mr.  Dcijuing  in  ])ostponing  so  long  a  response  to  certain  remi 
and  inquiries  contained  in  his  interesting  paper  wliich  appei 
in  vour  June  number. 

But  1  did  nut  rare  to  reply  until  I  had  been  able  to  make  a^ 
experiments  bearing  directly  on  the  points  in  question,  by  obserw 
the  planets  with  our  telescope  capped  down  to  various  apertun 
and  to  do  this  it  was  necessary,  of  course,  to  wait  for  the  plane) 
come  again  into  position. 

During  the  past  two  months  I  have  repeatedly  observed  Sa 
under  very  various  atmospheric  conditions,  with  powers  rangi 
from  160  to  nearly  1000,  and  with  apertures  varying  from 
inches  to  9.  "With  onJ_v  one  exception  the  result  has  confirmed  i 
previous  impression,  that  one  can  alwaijs  sec  with  the  laiycr  aprrh 
event  lli'inij  shown  bi/  the  urnallirr,  and  st'<f  it  more  e<tKih/.  The  sinf 
exception  was  on  one  evening  when  the  air  was  so  extreme 
unsteady,  that  with  a  power  of  300  the  Cassinian  dinsion 
Saturn's  ring  could  not  be  fairly  made  out  with  23  inches  ;  wi 
9^  inches  and  the  sam(^  eytpicco  1  couhi  see  it.  I  think,  howevi 
that  in  this  case  a  great  pai  t  of  the  trouble  was  inside  the  teleseop 
tube  ;  the  tempei-atiu'e  had  just  fallen  greatly  and  rapidly,  so  tn 
thi;  metal  of  the  tube  was  much  colder  than  the  air  withio  it,  ai 
thi'  rays  on  the  outside  of  the  convergent  cone  were  much 
disturbed  than  the  central  ones. 
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the  seeing  was  "  avernge,"  or  above  the  average  (».  e. 
He  5  oa  »  B4ade  of    lo),  the  larger  apertures  had  a  decided  ad- 
«■•  '.1   have  not  yet   been  able  to  try  the 

:id  Jupiter,  but  hope  to  before  long, 
lo  Ml.  Uenuiiig's  in<iuiries,  I  may  state  that  we  have 
■wbecQ  aci'ustomt,-<i  to  use  "  stops  "  in  observing — not  even  in 
nhsving  the  Sun.     Under  ordinary  cire.unistaiices  there  is  always 
a  BDqiaMtionable  loss  of  power  over  fine  details  by  redaction  of 

b  i»  Xrae.  fif  i-i>iirse,  that  the  smaller  beam  of  light  incident  on  a 
■llWob^-^  IS  less  affected  by  atmospheric  disturbance,  and 

m,fumut  hi^.  .-..:,,&  given  maguifyiiig-power  the  image  is  better 
Moed ;  bat  iu  &it  average  state  of  the  air  this  gain  only  just  about 
I  the  loM  due  to  the  greater  diffraction  of  the  smaller  lens. 
there  asnally  come,  now  and  then,  moments  of  ex- 
wlB  iMiiii^,  even  when  the  gi-neral  seeing  is  poor,  and  during 
■BB  critical  u)atant«  of  course  all   the   advantage  is  with   the 


te  ^  10  I  can  jtid^.  the  iudistinctoess  of  image  due  to  atmo- 
■Intdfatorba  le  the  telet>cope,  instead  of  increasing  with 

m  w^tHgf  of    '  :ure.  or  its  cube  (?)  as  suggested  by  Dr. 

more  nearly  proporfinnai  to  its  square  root,  or  perhaps 
O  MBB  loBBrithmic  function.  With  our  23-inch  and  power  of 
]oa  lh»  bumring  and  dancing  of  the  image  b  certainly,  under 
tr  orciunataDces,  not  tificc-  what  it  is  in  our  9^-iDch  with  the 

ftko  ajs  regards  diffraction  :  it  does  not  follow  that 

'  ihe  immfse  of  a  line  fornnxl  by  a  9.^-inch  object-glass  has  a 

,  al  o'"4.  th<?  in»tnimi-"Ut   cannot  therefore  show  as  double  a 

Gacs  that  are  only  o"'4  n|)art.     The  image  of  a  Line  is  not 

r  of  unifurm  brightness  from  edge  to  edge,  but  a  shaded 

■OBver  along  the  middle.     A  very  faint  star  docs  not  show 

as  IbC^  u  n  bright  one,  liecause  we  see  only  the  centRil 

I  af  ita  hoa^.     At  the  saiiii>  time  I  ought,  I  suppose,  to  owti 

'  that  I  am  rntlier  sceptical  as  to  some  of  the  doable-line 

I  tc^rted  upi-in  Mars. 

'  ma^nifying-powers  found  most  efficient  on  the  23-inch  : 

Ban  »e  use  4S0  and  ;oo  in  fuir  seeing:  950  and   1200 

jeet*  injinf  seeing.     On  .Jupiter,  Saturn,  and   Uniiuis, 

r  ^e  aaaiaDr,  700  often,  950  and  1200  exceptionally.     The 

'  named  worked  perfectly  on  .Jupiter  last  Hpring  (on 

;  e-vMiingB)  Lu  bringing  out  fine  details  relating  to  the 

,  apot,  and  showing  the  true  form  of  certain  white  dots  on 

■  belt.     Perhaps  I  ought  to  add  that  I  prefer  rather 

than  msnv  other  observers  would  use  under  the  same 

»;  protij  1  ^  the  defining  power  of  my  eye  is  less 

I  ftink  it  lat  Mr.  Denning,  for  instance,  could 

1  vhether  ifa'j  "  dots  ''  spoken  of  were  irregular  in  form 

,  just  ae  well  with  a  power  of  600  as  1  could  with 
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As  to  atmospheric  conditions,  I  have  seen  only  four  or  five  really 
first'-class  nights  in  three  years  (seeing,  9  or  10),  and  thirty  or 
forty  extremely  good  (seeing,  8).  About  one  observing  night  in 
three  the  23-iuch  is  "  invnfuMli/  superior"  to  the  9^-inch. 

Our  meteorologicrJ  conditions  here  are  neither  particularly  good 
nor  bad  ;  nor,  I  su|)po8e,  compared  with  other  Clark  lenses,  is  the 
23-inch  object-glass  remarkably  superior;  it  is  certainly  excellent, 
but  1  think  our  9^-inch  is  a  little  better,  especially  in  the  colour 
correction . 

To  sum  up,  I  am  quite  sure  that  if  Mr.  Denning  will  come  here 
and  look  for  himself,  he  will  after  an  evening  or  two  agree  with  the 
rest  of  the  large-telescope  users.  An  to  the  detection  of  new 
features  of  planetary  phenomena,  that  is  largely  a  matter  of  eye- 
sight and  assiduity.  It  is  very  doubtful  whether  my  eyes,  even  with 
oxiT  great  telescope,  could  see  everything  that  other  "  eagle-eyed  " 
observers  have  made  uut  with  smaller  instnmients  :  and  tlieii,  life 
is  short,  and  there  are  other  interesting  telescopic  objects  besides 
planetary  markings.  C.  A.  Young. 

Friuoeton,  N.  J.,  1886,  Jan.  5. 


Observations  of  Nova  Andromeda. 

Tub.  following  observations  were  made  with  an  equatoreally 
moiintijd  achromatic  of  6  inches  aperture,  with  a  power  of  80, 
which  is  the  power  almost  invariably  used  at  this  observatory  in 
the  determination  of  slar-m;igiiitudes : — 


Dat«. 

Obeervfd 
Magiiitudi!. 

Bu  marks. 

1885,  Sopl 

i-3 

8-35 

Colour  orange.  Nebula  aroimd 
Nova  very  ruddy. 

5 

8-35 

Very  light,  but  not  bright  orange. 
Nebula  ruddy. 

6 

8-45 

7 

8-5 

Perhaps  slightly  more  coloured. 

8 

8-65 

Dull  orauge. 

9 

8-7 

Dull  yellow. 

12 

9"3 

Colour  unchanged. 

'3 

9*25 

Colour  unchanged,  but  the  ne- 

bula is  not  HO  ruddy  as  when 

Nova  tirst  appeared. 

»4 

9-25 

18 

9-8 

25 

99 

Verv  hazy  sky  and  strong  moon- 
light. 

27 

lO'O 

Oct. 

7 

lo-S 

Well-defined  ;  colour  un-  _ 
changed.                                 ■ 

29 

I2-S 

Estimated.                                 1 

Nov. 

8 

Not  digtinguisluible.                I 

Fd>.  1886.]      Meteor-thower  of  Nov.  26-29,  '885.  95 

Tlie  foUowing  observations  were  made  by  my  son,  Joseph  Bazen- 
deu,  Jim.: — 

Bemarka. 

Light  orange;   the  nebula  has 
quite  a  fiery  appearance. 

Colour  unchanged. 


Oat^ 

Obwrved 

Kagnitude. 

1885,  Sept.  3 

8-2 

5 

8-3 

6 

8-4 

7 

8-4 

8 

865 

9 

865 

12 

9-2 

13 

93 

14 

93 

18 

9-3 

25 

95 

27 

9*5 

Oct.  29 

I2'2 

Ck>lour  still  orange ;  nebula  not 
now  much  coloured. 

Nebula  not  coloured. 
Bather  doubtful. 
Hazy   sky  and    strong  moon- 
light. 
Colour  same  as  at  first. 
Bather  doubtful. 

A  projection  of  the  observations  shows  that  the  gradual  decrease 
of  the  star's  brightness  was  interrupted  between  the  19th  and  26th 
uf  September,  during  which  time  the  chauge  was  extremely  slight. 

The  Otwerrstory,  Birkdale,  Soutbport,  JOSEPH  BaxendEIX. 

1886,  Jan.  18. 


The  Meteor-shower  of  Nov.  26-29,  1885. 

IsncEPATTSO  a  possible  return  of  the  meteor-shower  evidently 
(ntmected  with  Biela's  comet  (and  which  furnished  such  a  rich 
display  ob  Nov.  27th,  1872),  preparations  had  been  made  for  ob- 
■trving  meteors  during  the  last  week  of  November. 

Cloudy  weather  and  a  severe  storm  prevailed  on  the  22nd,  23rd, 
24th,  and  25tb,  and  partially  cloudy  weather  on  the  26th. 

During  a  partially  clear  interval,  however,  on  the  26th  from  7''  to 
S'.  s  watch  was  maintained  and  the  shower  found  to  be  in  active 
operation.  42  meteors  were  recorded  during  the  hour  named,  of 
vhich  37  were  evidently  conformable  to  the  Biela  radiant-point. 

Owing  to  the  hazy  state  of  the  sky  only  a  few  tracks  were 
iworded  accurately  enough  for  deducing  an  approximate  radiant- 
point,  which  appeared  rather  diffuse,  but  near  ^  Andromeda. 

The  evening  of  the  27th  was  fortunately  very  clear  and  the 
titower  was  well  observed. 

The  first  meteor  (a  fine  one  >  i  mag.)  was  seen  a  few  minutes 
after  5*  crossing  Cygnus.  The  pn^ramme  arranged  was  to 
«eeapv  a  wxHan  of  the  time  in  registering  such  meteor-paths  as 
•m  aecimteJy  observed  for  the  purpose  of  determining  the  radiant- 
fiit.  irhil"  the  other  portion  of  the  time  was  to  be  spent  in 
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Meteor-shmoer  of  Nov.  26-29,  1885.      [No.  1 


counting  the  number  obsenred  and  noting  their  characteri 
features,  such  as  magnitude,  velocity,  &c.  Tracks  were  map; 
from  5"  30°  to  6*,  and  from  ^^  to  7''  is",  while  the  number  a 
during  each  i  bour  was  recorded  from  6"  to  7^  and  from  7'  : 
to  S**  15".  The  meteors  came  in  groups,  a  minute  or  more  of 
elapsing  without  seeing  one,  and  then  3  or  4  would  be  recorded  in 
many  seconds.  The  tracks  of  the  meteors  were  generally  short, « 
velocities  firom  medium  to  slow,  were  accompanied  by  streaks,  1 
were  generally  orange-coloured.  A  number  of  very  fine  ones  w 
observed. 

The  following  table  exhibits  the  number  registered  each  fift( 
minutes: — 


Daration  of 

watch 

Not.  17th,  1885. 

Length  of 
watch. 

No.  of 

Meteors 

Been. 

Bielas. 

Others. 

Prom 

to 

b    m 
6  00 

6  15 
6  30 

6  45 

7  15 
7  30 

7  45 

8  00 

h   m 

6  15 

6  30 

645 

7  00 

7  30 

7  45 

8  00 

8  15 

m 
15 
15 
15 
15 
IS 

15 
15 
15 

39 
44 
39 
38 
28 
28 

23 
22 

38 
41 
37 
36 
28 
26 

23 
21 

I 

3 

2 

2 
0 
2 
0 

I 

^  00 

8  15 

2" 

261 

250 

II 

The  magnitudes  of  tho-se  recorded  were  as  follows : — 


Mag. 

Mag. 

=  IBt. 

Mag. 
=2na. 

Mag. 
=  3rcl. 

Mag. 
=4th. 

Mag.  =5th 
and  fainter. 

TotaL 

Bielas  . . 
Others . . 

9 
0 

21 

2 

30 

I 

51 
3 

64 

2 

75 
3 

250 
II 

Total    .. 

9 

23 

31 

54 

66 

78 

261 

The  display  was  evidently  on  the  decrease,  as  160  meteors  we 
recorded  during  the  first  hour,  against  only  loi  during  the  la 
hour  ;  30  paths  were  quite  accurately  registered,  including  sever 
very  short  and  nearly  stationary  ones  near  the  centre  of  radiatio 
A  careful  reduction  of  these  paths  gives  the  radiant-point  as 
R.A.  22}°  +42^°,  or  between  V  and  w  Andromedse.  The  evenii 
of  the  28th  was  also  clear,  ana  a  short  watch  was  kept  from  6** 
6"  40",  and  three  fiiint  meteors  were  recorded,  which  evident 
belonged  to  the  Bielas. 


iFeb.  1886.]  The  Chromotphere  m  1885. 
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A  short  watcfa  was  idso  taken  on  tbe  29U1  from  5'  45",  to  6^  15', 
tud  of  thr^  meteors  obaenred  two  w«re  coofonniiUe  to  the  Biels 
ndiant  ;  so  that  the  sboxrer  was  certoinlj  ac^ire  from  the  26th  to 
the  29th.  Centre  of  observation  r  Andromeda. 
The  int«ru^it y  of  the  display  as  observed  this  year  wbs  nearir  tiie 
1  same  as  the  writer  observed  in  1872,  when  131  meteors  wiere  r»- 
Dorded  in  45",  from  7'  45"°  to  S""  30",  and  194  in  2  hours,  from 
9*  to  1 1'  on  the  27th.  The  next  return  of  the  shower  of  any  coo- 
sidenble  mag^tude  will  not  probably  occur  until  Nov.  1892. 

\  Ctaitrklgeport,  Mmb.,  tJ.  8.  .K.  Edwix  F.  Sawtee. 

I  tlS5,  D«&  ij. 


The  Chromotphere  in  1885. 


The  creat  diminution  in  spot-area  on  the  solar  surface,  and  the 
gradual  die>.ippearance  of  the  bright  faculx,  might  lead  to  the  suppo- 
sition that  the  decrease  of  the  chromosphere  and  of  the  prominences 
would  be  equally  rapid.  This,  however,  is  scarcely  borne  out  by 
the  tabular  results  which  form  the  principal  part  of  this  communi- 
cation, although  on  certain  days  the  prominences  were  found  to  be 
very  few  in  number,  and  on  January  23rd,  with  a  bright  sky,  none 
at  all  could  be  detected.  But  if  the  eleven-year  period  is  not 
tbowine  itself  at  present  in  the  prominences  so  well  as  in  the  spots, 
there  has  stiU  been  a  variation  common  to  both  phenomena,  the 
gmeral  increase  from  January  to  June,  followed  by  the  decrease 
from  June  to  December,  beiu^  quite  as  well  marked  in  the 
cxtenaiuns  of  the  chromosphere  as  in  the  spot-area.     The  mean 


Meuiheigfat 
of  chromo- 
tpbereeiclu- 
diDg  promi- 
nrncea. 

fss 
769 
8-07 

8-03 
782 
807 
7-99 

8-20 

812 
824 
8-24 

8-20 

8-00 

7  94 
8-07 


Mean  height 

of  proiui- 

nenccs. 


2fII 
22'98 

30*80 

2i'57 
29-48 
31-10 

28-75 
35-38 
28-96 

34- "8 
33-62 

27-J3 
28-67 

25-74 

25-71 


lieaa  rxtent 
of  proiiii- 
nencaarc. 

o   > 
9  48 

33  4 
23  21 

27  55 

34  37 
43  5^ 


33 

27 

24 
28 

3' 
23 

28 

29 
32 


34 
37 

o 
10 

7 
47 
25 

6 

45 


Highest 
promiacnces. 


«3-47 
1-95 

51-50 
6-22 

323 
38-09 

34-37 

4S-38 

17-75 
2971 

3«-85 
493 
37-95 
«4-30 
20-19 

H 


No.  of 
days  on 
which  C 
wo*  dic- 
pUoed. 

o 
I 

3 
I 

2 
I 

7 
t 
o 

2 
2 
O 

»-7 
2-0 


i 
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height  of  the  chromosphere  remains,  however,  fairly  constant,  and 
the  prominence  arc  is  less  in  extent  thnn  in  i  SS4,  and  much  less 
than  the  mean  of  previous  years ;  but,  on  the  other  baud,  the  mean 
of  the  highe.st  monthly  readings  is  the  greatest  on  record,  and  the 
general  height  of  the  prominences  is  above  the  average.  In  July 
the  displacement's  of  the  C  lines  were  very  numerous,  but  not  many 
were  noticed  in  the  other  mouths. 

On  July  2i8t  a  remarkable  prominence  was  seen  at  87°  S.  of  E, 
and  the  following  bright  lines  recort'ed  : — W.L.  7055"2o,  667 7*6, 
C,  D  ,  D,,  D,,  ft  bright  line  about  W.L.  5361-0  with  no  corre- 
sponding solar  line,  1474  K,  two  bright  lines  near  AV.  L.  527S"i8 
and  523372,  W.L.  52io'6  with  no  corresponding  solar  line,  6,, 
6,,  6„  W.L.  5017-76,  5015-4,  4933-55,  4923'20i  492i"44,  '"id  F. 

Stonyhuret  College  Obaemitory.  S.  J.  PeebT. 


CORRESPONDENCE. 
To  tiie  Editors  of '  The  Observatm-y.' 
Proposed  Maps  for  tracing  Meteor-paths. 

Gentlbmem, — 

I  have  long  thought  that  the  existing  star-charts  are  in- 
ade(|uat«  for  meteor  observers. 

The  Br'tish  Association  maps  prepared  for  them,  thongh  very 
useful,  seeai  noi.  sufficiently  accurate  for  present  requirements. 
Many  observers  make  their  own  maps  by  inserting  in  skeleton 
charts,  drawn  on  a  preferred  projection,  just  such  stars  as  they 
need.  This  appears  an  unnecessary  indindual  expenditure  of 
labour,  as  if  suitable  maps  were  prepared  they  would  do  for  all 
engaged  in  shooting-star  investigations. 

I  therefore  propose  to  get  some  printed,  and  shall  be  glad  to 
receive  suggestions  from  meteor  observers  who  have  any  to  make 
on  the  subject. 

The  following  points  sketch  my  present  plan ;  about  those  to 
which  ?  is  added  1  fee!  mon.^  doubtful  than  as  to  the  others : — 

There  should  bt*  14  niaps,  engraved  witli  the  utmost  attaiimble 
accuracy,  on  the  guomonic  projection,  with  centres  at 

E.A.      o"      D.  ±90° 

45  K-A.      o^-j 

270  J 

Diameter  140°.  Square;  length  of  edge  24 ?  inches.  The  inapi 
will  thus  overlap  each  other  a  great  deal,  one  advantage  of  which 
would  be  the  facility  of  transference  of  a  meteor-path  from  one 
map  to  another. 

K.A.  and  D.  circles  to  be  finely  drawn  (in  same  coloured  ink, 
and  at  same  prirting  as  the  stars)  for  every  degree  of  D.,  and  for 


i 


'35 
225 

315 
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«rMT  degi«e  o£  BJL  tataefi  aev  lbs  poles.  The  K-A,  aad  D.  to 
be  giren  in  degrees  marlied at  aKkmtaral of  fire;  Mkd  theliaim 
of  R.A.  i4>  b»  nsorlpnd  aLw? 

-rented  ae  aeea  via  the  naked  e7«,  bat  witli- 
oti  8tBn  aad  eamiH  to  be  iiiserted  to  6-5? 

magnitude  :  and  tainter  itars  abo,  Kpantehr,  when  tfaef  ancnao- 

laUTelj  08  bright,  like  as  in  the 'UraaometriaAi'gaitiBa'iB^w.  To 
attempt  oompletenen  in  this  respect,  all  the  <*ra  to  the  adopted 
limit  nf  raagratude  in  the  catalogues  of  the  '  Uruioaietria  AieoH 
tioa,'  of  tli«  '  Harvard  {^otumetrr/  and  of  Ueis  <riU  be  ta£en; 
.^ad  other  ratalcj-  -  -  ulted  for  rapplrins  ntninainm.  with  the 
'S  tAif-ft  <A  »!•  .  :he  indiridnal  stanof  wkiehthedoafate 

multinle  atan  10  i3ei» are  coapond, as  he doae  nature  thea: 
tit  aam  eatalogoea  infonnatioa  woald  be  raj  aseful  and  is 
dted. 

The  positMO*  of  the  Stan  to  be  taken  fnwa  tiie  varioo*  Gieeawidh 
(ecperially  the  Nine-Tear  for  1872  ).Radf<iffr.  and  Cape  Qtfakagaes; 
for  the  epoch  1900  ?  An  accompanying  catalogne  of  the  stars 
mapped  to  be  printed,  like  those  of  Aigmoder  and  of  Hei^  ? 
,  Toe  name  to  appear  in  each  coasiellatioo,  and  be  fr^^uently  r«- 
-abbrevi^ed  (or  br  srinbol  forthe  zodiacal ronstelMtioas?) — 
bordera,  to  ^Militate  n;cogaitiofi  of  oatl/ing  stars.  Tbe 
osoal  ooast«Uations  to  be  adopted  :  not  Bode'd. 

Ererr  star  to  hare  a  deeif^ation,  and  one  onlr :  to  be  taken  in 
order,  thus: — t.  Greek  letters:  2.  In  aome  cases,  Koman  capital 
letters,  aa  in  Cametopardus  and  for  Tariahle  stars ;  3.  Flamsteed's 
Kos. ;  4.  Booian  small  letters :  5.  B.  A.  C.  Nos.  ? ;  6.  Xos.  from  the 
'  UnUMMnetria  Argentina,'  to  be  distinguished  by  6  (for  Gould )  ?  ; 
7.  Nos.  from  'Harrard  Photometry '( H.  P.)?;  8.  Lolande's  (U.) 

Nos.T;9 ? 

klanj  observers  give  the  position  or  direction  of  meteors  observed 
in  degrees  of  B.A.  and  D. ;  while  others  make  reference  to  stan. 
The  Lstt«r  method  seems  to  be  simpler  and  more  exact ;  bat  it  is 
unaatisfnL'.orT  od  turning  to  a  map  to  find  that  stars  conspicuous 
in  the  heavens  are  wholly  omitted,  or  marked  in  n-ithout  a  name 
of  any  kind.  The  above  suggestions  are  made  with  a  view  to  supply 
such  deficiencies. 

Magnitades  to  be  represented  by  black  circles  of  various  sizes : 
perhaps  with  a  white  centre  to  the  brighter  stars?,  shaped  differently, 
as  in  Proctor's  '  New  Star  Atlas  ; '  care  being  taken  that  the  white 
black  have  one  centre.  Stars  that  vary  considenvbly  to  be 
ietod  of  the  minimiun  magnitude,  with  surrounding  circle  of 

1  designations  of  stars  to  be  in  ink  of  some  other  colour  than 
•  the  stars  themselves — say  blue  ? 

to  be  shown  in  various  parts  of  the  maps,  in  some 
way  as  in   Proctor;  exhibiting  apparent  motion  of  stars  in 
I  rears  relatively  to  lines  of  U.X  and  D.     Perhaps  this  would 
invofre  giving  lines  of  latitude  and  longitude  also. 

b2 
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The  position  of  the  horizon,  say  of  Green^-ich,  at  midnight,  fo 
fortnightly  interviils,  to  l>e  Mhown  by  a  line  on  both  edfes  of  e: 
norlliem  and  pquafore.-vl  uku)  :  with  an  aecompanyiiig  list  of  ho 
at  which  the  horizon  has  the  same  position  on  other  dative. 

A  copy  of  ea<;h  ol  the  three  [)attemB  of  lines  of  li.A.  and 
used  in  the  fourteen  maps  to  be  printed  on  tracing-paper,  aiidsu] 
plied  with  each  set  of  niaptt.     I^leans  shoniil  be  afforded  of  mei 
euring  i°  in  every  direction  at  any  ]mrt  of  a  nmp. 

The  sets  of  maps  not  to  be  bound,  but  each  map  be  sepaxati 
removable  from  a  cover. 

Sunderland,  iS86,  Jan.  19.  T.  W.  BaCKBOUBE, 

Proposed  Change  in  the  Astronomical  Day. 

Gewti-emen, — 

I  have  rend  M.  Gautier's  paper  in  your  December  issue  an3 
I  venture  to  nsk  you  to  allow  nie  to  express  my  opinion  on  the 
question  of  the  proposed  change  in  the  astronomical  day.  J 

The  inconvenience  arising  from  a  rupture  in  the  continuity  d| 
our  Ephemerides  of  all  kinds  appears  to  me  to  be  so  very  serioiia 
that  on  this  ground  alone  1  should  prefer  to  see  the  present  system 
continued. 

Every  astronomer  must  oci-asionally  feel  some  embarrnwment  in 
his  calculations  where  questions  of  old  style  and  new  style  arise. 
If  we  are  now  to  have  yet  another  style  superadded  it  will,  1  th: 
largelv  increase  the  trouble  attending  accurate  computation. 

The   advantages   claimed    for   the  change  appear   to  me  q 
insufficient  to  compensate  the  grave  inconvenience  of  alteration 
ObservatoiT,  Co.  Dublin,  Tours  truly, 

1885,' Dcf.  14.  Egbert  S.  Ball. 


Tiie  Meteoric  Shower  of  Nov.  27. 

Gentlkmen, — 

The  following  account  of   the  above  shower,  aa  seen   by 
various  observers  at  Mauritius,  may  perhaps  be  of  interest. 

Mi'teors  were  first  noticed  about  7  r.M.  and  were  seen  from  that 
hour  up  to  II  P.M.  As  far  as  i-ould  be  judged,  they  were  most 
numerous  between  9  and  10.  Unfortunately  at  the  Observatory 
the  slty  became  overcast  soon  after  9  and  remained  more  or  less 
so  till  II  P.M.  In  other  parts  of  the  island  the  sky  was  clear. 
In  15  minutes,  at  about  9  p.m.,  396  meteors  were  counted.  The 
display  from  8.30  to  9.20  was  very  fine,  meteors  being  visible  in 
every  part  of  tlie  heavens,  and  sometimes  as  many  as  four  or  five 
seemed  to  start  .from  the  .same  point,  one  after  the  other,  and 
passing  overhead,  disappeared  near  the  southern  horizon.  At  9, 
the  radiant-poiut,  which  seemed  to  be  not  far  from  y  Andromeda*, 
was  nearly  on  the  meridian,  w  ith  an  altitude  of  only  28°,  so  thai 
few  meteors  were  uoticcd  to  the  north 

At  times  the  number  of  meteors  visible 


altitude  ot  only  28  ,  so  that 
I  of  it.  J 

lible  would  suddenly  increiw 
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rikoat  4  or  5  minutes  and  this  was  followed  by  a  lull.  Most 
nnof  iha  aecoud  magnitude,  some  as  bright  as  Sirius,  but  none 
wtngbt  BM  Venuu,  at  the  time  visible  at  VV.S.W.  The  normal 
eohnr  wa»  white.  Few  of  tlie  meteors  ksted  more  than  2  or  3 
■eend*  and  tbe  IraiuH  ext(<ridod  sunictimes  to  30  degrees.  Some 
•MfBOn  were  tiucvd  from  near  the  radiant-point  overhead  and  ] 
lIuMMt  down  to  the  bori7X)n,  which  would  give  n  maximum  length  of 
jaikci  nearly  too''.  Even  a  cursory  inspection  showed  that  all 
tbeoetoors  rkdiatttl  from  some  point  iti  Andromeda,  and  by  care- 
fttl  watching  it  was  found  that  most  of  the  paths  iutersected  a  > 
WdegTMS  X.  of  yin  th.it  constellation  ;  and  this  observation  was 
caBfimed  b y  the  fa»'t  that  Itetween  9''  40""  and  lo'  p.m.,  through 
livak>  in  the  clouds,  4  stationary  meteors  were  observed  a  few 
ieptt*  lo  the  north  of  the  same  star. 

This  showiT  was  well  seen  ut  sea  on  Iward  the  Currie  steamor 
■  Ouart  Castle,'  when  off  Cape  St.  Mary  south  of  Madagascar,  and 
hited  {ran  sunset  to  midnight. 

Yours  truly, 

H.J.  Bell. 


this 


The  Variable  Star  17  ArgtU. 

iU  I  LEV  EN, — 

lii  Miss  A.  M.  Gierke's  excellent  '  Pcipiilar  History  of 
Litnmoiuj  during  the  Niiit'tcenth  Century,'  she  says,  spealdng  of 
I  Argvs^p.  63I,  "it  ha*  now  regained  so  much  of  iis  light  as  to 
with  ni-arly  the  same  lustre  as  when  llalley  observed  it  two 
otuntw  atjo."*  This,  of  course,  would  be  the  fourth  magnitude, 
vtidb  llalley  found  1;  Argiia  tt)  Ix-  when  he  observed  it  at  St.  Helena 
1677.  Now  I  do  not  think  thei-e  are  any ptihliilifl  observations 
•tsr  lftt«>r  than  those  of  Mr.  Tebbutt  in  the  '  .Monthly 
'•  -  ^farch  1877  (vol.  .\TXvii.  p.  280*).  according  to  which 
still  remained  a  little  above  the  seventh  at  the  end 
prr  1S76.  It  had  then  only  diminished  by  about  half  a 
(lince  1870.  As  Miss  Gierke  may  have  derived  the 
cmunt  from  jirivate  inforniatiou,  1  should  be  gliul  to 
from  some  of  your  southern  correspondents  whether  the 
llv  b.t<i  increased  in  brightness  since  1876.  If  we  assume 
_  KMuin  that  the  prin('i[)al  period  is  about  seventy  years, 
take  1S43  as  the  last  epoch  of  maximum  brightness,  the 
liaiuiaiuin  would  Iw  at  atout  the  time  ot'  the  hitest  published 
vati<in  of  Mr.  Tebbutt.  ( (r,  if  we  consider  t  he  outburst  in 
I&I3  to  have  been  due  to  some  special  cause,  and  that  the  last 
i«|nikr(Mi  to  speak)  maximum  was  in  1838,  we  may  still  more 
tnaet  ma  »ugmentatiou  to  have  taken  place  by  this  time. 

Yours  faithfully, 
i«86.  J»n.  15.  W.  T.  LtNjf. 


*  ta  the  Imlex  tn  the  vnlumo,  p.  477,  there  U  an  erratum  nt  the  rofereaoe 
r,  wbioii  u  called  y  itiBtoul  of  q  ArgOa. 
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OccuUation-Cycle. 
Qentlehen, — 

The  occultatiou  of  Aldebaran  on  the  1 6th  was  hidden  from 
view  here  by  clouds,  as  also  were  those  hist  yciir  ;  but  the  singular 
closeness  of  the  19-year  return  of  this  occultatiou  is  curious — 
1886,  Januar)'  16 :  Iin.  7"  48°",  Era.  S"-  49". 
1867,  January  16  :  Lrn.  7    26  ,  Em.  8    37  . 
At  the  previous  period  the  occultation  happened  a  little  earlier 
in  the  day — 

1848,  January  t6  :  Im.  3"  44",  Em.  4'  29". 


Still  closer  returns  sometimes  come  round  ;  for  instance : — 
1849,  November  30 :  Im.  3"  43'°,  Em.  4"  42"°. 
1830,  November  30  :  Im.  3    39  ,  Em.  437. 

Melplneh  Vicarage,  Dorset.  Faithfully  yours, 

Jan.  18,  18S6.  8.  J.  JoiTNSON. 


Salellites  of  Jupiter. 

Gestlemes, — 

I  should  be  preatly  obliged  if  you  would  permit  me  to  ask  your 
readers  who  may  observe,  in  the  coming  sea.son,  any  abnormal 
a]>pt>urance  of  the  sati-llites  of  .lupiter,  whether  during  transit  or  at 
any  other  position  of  their  orbit,  to  forward  an  account  of  such  to 
me  at  the  aJdrt'ss  given  btOow. 

I  may  be  permitted  to  say,  from  the  study  of  a  very  extensive 
correspondence,  that  not  only  is  the  literature  of  the  subject  in  a 
very  luisatis factory  condition,  but  that  essential  facts  in  immediate 
coimection  with  the  phenonii;iia  are  often  obscure  and  even  disputed. 
I  invite  the  co-operation  of  your  amateur  readers,  with  a  view  to 
sysiematize  and  discuss  their  observations,  to  separate  the  objective 
and  physical  phenomena  from  the  subjective  or  possibly  instru- 
mental appearances,  in  order  to  submit  some  working  hypothesis 
which  may  explain  the  more  prominent  phenomena. 

The  ephenierides  published  from  time  to  time  by  Mr.  Marth 
for  the  study  of  the  physical  appearance  of  Jupiter  must  induii>  a 
great  number  of  observers  to  (?ive  very  considerable  attention  to  fie 
planet's  disk;  ard  it  is  felt  that  with  a  very  little  more  trouble 
these  same  observers  might  do  a  great  deal  to  elucidate  much  that 
is  at  present  perplexing  in  the  behaviour  and  appearance  of  the 
satellites. 

I  should  be  equally  gratified  to  any  who  would  undertake  the 
systematic  examination  of  the  satellites,  whether  pliotometrically 
or  otherwise,  with  a  view  of  ascertaining  if  their  light-reflective 
ability  is  constant  in  aU  parts  of  their  orbit,  due  allowance  being 
mode  for  the  disturbing  mfliience  of  a  neighbouring  satellite,  by 
the  effect  of  the  superior  light  of  Jupitec  being  immediately  at 
band,  or,  lastly,  by  the  possible  change  in  the  amount  of  reflected 
light  di'e  to  a  parliculiir  posit  iun  of  the  satellite  in  ita  orbit. 

I  would  further  call  attention  to  can-ful  observation  of  the 
tranait  of  the  shadows  of  the  satellites  as  likely  to  possibly  throw 


iy  turow    J 
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some  light  on  the  vexed  question  of  contrast,  more  especially  as 
thev  mav  be  seen  on  differently  coloured  or  illuminated  portions 
of  the  disk.  Careful  examinationo  of  such  appearances  might  lead 
one  to  be  able  to  say  what  amount  of  effect  can  be  produced  by 
tarionsly  coloured  and  illuminated  backgrounc's. 

In  ail  cases  I  should  be  obliged  by  replies  be'ng  arranged 
■wording  to  the  following  plan,  which  will  enable  roe  to  compare 
tiie  obsetratioDs  of  different  obserrers  : — 


GJtT. 


Beflector 

or 
Befraetor. 


1 


Poww 

or 
Powera. 


No.  of 
SBteUite. 


Poaition- 
angleof 

Satellite. 


Peooliariiy 
observed. 


Poeition -angle 

of  other 

Satelliteeat 

time  of 
obaerratioii. 


To  vUfdi  may  be  added : — 

1.  The  temperature  of  the  wet-  and  dry-bulb  thermometer. 

2.  The  rea^ng  of  the  barometer. 

In  order  to  insure  the  identification  of  the  satellite  and  the 
Ta&oTal  of  any  possible  error,  it  would  be  desirable  to  give  not 
«»iT  tie  poaitionHingie  of  the  satellite  reckoned  in  the  conventional 
■  of  doable-star  measurements,  but  the  distance  given  with 
I  of  approximation.  Truly  yours, 

Ivy  Hoaae,  EDMTmD  J.  SPITTA. 

1  CaBnnon,  London,  8.W., 
Okl  Z3.  1885. 


Meteors  with  Shifting  Radiants. 
GtsuMMwa, — 

Tbe  observations  of  Denza  and  Schiaparelli  on  the  shifting 
«  ^^  zH&mt-point  during  the  late  shower  of  Andromedes  are  of 
»  '-37-  «rikine  character  and  I  believe  a  less  marked  shifting  was 
am  lUDced  by  Mr.  Denning.  The  latter  observer  has  already 
i  a  very  decided  shifting  in  the  case  of  the  Perseids.  The 
I  -rf  this  shower  according  to  Mr.  Denning  is  26  days,  from 
her  z'S^t  to  August  2i8t,  during  which  period  the  radiant-point 
•Mtmnaaeir  changes  from  night  to  night,  the  total  change  in  B.A. 
to  41°.  The  change  in  declination  is  comparatively 
m  wouid  also  appear  to  be  the  case  with  the  Andromedes. 
■3»e  Ijoot  meteor- showers  which  have  been  connected  with 
I  xvoold  thus  appear  that  two  possess  shifting  radiant-points, 
^  there  is  nothing  to  negative  this  conclusion  as  regards 
7tn>.  This  shifting  may  prove  to  bea  peculiarity  of  cometary 
or.  on  the  other  hand,  we  may  have  failed  to  connect 
aieBBor-showers  with  the  corresponding  comets  by  starting 
aption  which  is  only  true  of  showers  with  shifting 


die  true  state  of  the  case  is  as  follows.    Let  a  meteor- 

:h  the  Earth  in  such  a  direction  that  if  the  meteors 

«!■■&▼  unaffected  by   the   motion   of  the  atmosphere  the 

would  be  at  A,  while  if  they  fully  participated  in  the 
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nioiion  of  the  atmosphere  the  raJiaut-point  would  be  nt  B.  Th< 
the  observed  radiant-point  will  be  somewhere  in  the  arc  AB  al 
probuhly  not  quite  at  the  same  point  for  all  the  meteors  in  tl 
shower.  If  the  shower  lasts  for  some  lime  Ihe  radiant-point  w. 
shift  with  the  motion  of  the  Earth  when  it  is  situated  near  A,  t 
will  remain  almost  stationary  when  it  is  situated  nearB.  Anotft 
kind  of  shifting,  however,  may  take  place  which  alone  would  expli 
the  observations  of  Denza  and  Scbiaparelli.  A  change  might  tt 
place  in  the  cli.aracter  of  the  meteors  arriving  from  this  directU 
which  would  render  them  more  or  less  suscepiible  to  the  influen 
of  the  atmospheric  motion,  and  the  radiant-point  would  accordin| 
shift  from  A  towards  B  or  from  B  towards  A.  If,  for  example,  t 
average  size  of  the  meteors  increased  or  diminished  as  Ihe  sho' 
progressed,  we  might  expect  some  such  result.  The  sm 
meteors  would  be  more  completely  carried  away  by  the  atmosphi 
current  when  they  entered  it. 

That  there  are  stationary  radiants  and  shifting  radiants 
to  he  clearly  established,  and  observation  seems  to  show  that  th 
difference  is  not  to  be  explained  by  a  great  difference  in  the  initi 
velocities  of  the  meteors.  I  have  therefore  ventiu-ed  to  propoi 
different  explanation.  Truly  yours, 


Dublin,  1886,  Jan.  4.. 


W.  H.  S.  MoKC 


P.S. — I  may  obsp?ne  that  a  change  in  the  average  size  of  th 
meteors  niijrbt,  under  certain  circumstances,  have  the  reverse  effec 
to  that  which  I  have  above  nscrib^-d  to  it.  The  smaller  meteors  migh 
be  vapori/.ed  before  the  full  motion  of  the  air  was  impressed  01 
tliem,  while  the  larger  ones  survived  long  enough  for  that  purpose 

Hygimu  N. 

GMfTUSMEIf, — 

Mr.  Nelson's  letter  in  the  '  Observatory '  for  December  hai 
led  me  to  examine  again  the  marking  iu  Beer  and  Miidter's  map,  t( 
which  Mr.  Hand  Caprou  had  drawn  attention.  1  iind  that  tht 
marking  is  qiiile  plain  in  the  later  editions  of  the  map,  and  bw 
evidently  not  k'en  altered  since  the  first  edition,  so  that  I  do  no! 
think  any  light  would  lie  thrown  on  the  subject  by  comparison  with 
a  better  preserved  copy  of  the  latter,  as  Mr.  Nelson  suggests. 


?1 


8 


B«er  and  Midler. 


Neison. 


Hyginui  N, 
with  tongue. 


The  Begion  about  Hyginui  N. 
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It  don  not  aeem  to  me,  however,  that  the  marking  in  question 
it«>br  from  the  position  of  llyginus  N  as  Mr.  Nelson  thinks.  I 
■liyiiii  aa  outline  copy  of  Mr.  Neison's  drawing  of  the  region, 
bwi  Bcin's  *  Anleituu^.'  reduced  ns  nearly  as  posisible  to  Macller's 
lalfc  I  ttAve  indicated  by  a  cross  Hyginus  S'  as  drawn  by  Mr. 
Mmm.  »nd  the  markitig  on  the  tracing  from  Miidler's  map, 
vUdi  i*  also  reproduci.'d.  The  similarity  in  the  positions  of  the 
,     tM— riung»  b,  I  think,  pretty  evident. 

■^fl^Ketsoa  also  Mtr?  that  the  Madler  marking  does  not  resemble 

^H^^Bs  N  ia  "  form,  stKe.  or  nature."     With  ref;ard  to  this  stnt«- 

^^E^^Mr.  Kand  Capron   has  drawn  my  attention  to  the  fact  that 

^Bwrv  »  a  vuiall  lumjut  or  vallt-y  *,  which  runs  from  Hygiuus  N 

Btsriy  aa  far  as  rhe  small  crater  to  the  south  of  it.     Under  certain 

attuastanuw  of  illumination,  this  converts  the  whole  object  into  a 

MCHwltat  oval  or  oblong  figure.     This  toru/tu  is  omitted  by   Mr. 

KeiMxi ;  Init  had  it  been  in«.'rted,  the  resemblance  of  his  drawing  to 

ibat  of   Madler  would  have  bf^ffii  much  more  e\'ident.     Indt'ed  I 

Ihiak  there  are.  iu  many  good  lunar  maps,  quite  as  considerable 

Aasvpancies   in    the    delineation    of   formations   with    regard   to 

khict)  no  suspicion  of  change  has  ever  arisen. 

Mr.  Neisou  also  refers  to  Miidler's  large  scale  map  of  the  region. 

bowevKr,  that  too  much  has  been  made  of  the  evidence  of 

map,   on  account   of   the  proximity  of   the  part  in 

Malioa  to  the  edge  of  the  drawing.     I  lind,  iu  fact,  that   both 

JBatt  and  Xeison  place  llyginus  N  at  nearly  the  same  distance 

"Uyjiinus  ns  Triesnwker'i  is  to  the  S.E.  of  it.     If  this  be 

I  position  of  llyginus  N,  it  would  be  outside  the  limits  of 

r's  special  map  altogether.  Yours  truly, 

W.  H.  Weslei. 


NOTES. 

A  Niw  MrxHon  or  DETunMisixo  the  AsfoimT  or  Astroxo- 
DUJ.  BlFB Mmny  t. — M.  Loewy  has  recently  communicated  to  the 
Atademii-  ices  an  account  of  a  method  which  he  considers 

fe  Us  sp^c  :   ;'ted  for  determining  the  constant  and  other  ele- 

■nit*  of  retraction.  The  principle  of  the  method  is  this  :  agl.nss 
frinn  with  silvered  faces,  forming  a  double  mirror,  is  placed  in  front 
of  tiM  object-glnas  of  an  eqiuitnreal.  By  means  of  this  arrangement 
ttt  image*  of  two  stars  which  are  widely  separated  in  the  sky  can  be 
biMi((ht  close  together  in  the  focal  plane  of  the  telescope  ;  thus  one 
KirBtty  be  at  the  zenith  and  the  other  on  the  horizon,  in  which  case 
Ife  Bwasured  distance  between  the  images  will  lje  largely  affected 
W  n»fr&ction.  After  an  interval  of  three  or  four  hours,  when  the 
mn  are  at  an  equal  height  above  the  horizon,  and  when,  therefore, 
1^  «fftn-t  of  refra'-tion  is  a  minimum,  the  distance  between  the 
iuagis  is  again  ui>:-a.sured.     The  coniparisiou   of  these   two  obser- 


j  m  Mr.  Rood  Cspron'g  drawing  in  the  '  Oheervatory,'  vol.  r,  pi.  ii. 
.  •  'Comale*  Bendiu,'  Tome  cii.  No.  i. 
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vations  gives  the  means  of  doterminini];  the  smonnt  of  the  re&l 
tioii  with  great  aciairacy.  It  is  of  course  ncu-essary  for  the  sued 
of  the  method  that  the  ineajtures  should  bo  absolutely  indepen^ 
of  every  possible  displacement  of  the  apparatus  in  the  iut«(t 
betweeu  the  observations.  This  result  is  attained  by  placing  \ 
double  mirror  in  such  a  position  that  the  planes  of  reflection  i 
the  two  stars  coincide ;  as  M.  Loewy  finds  that  under  these  4 
cumstances,  whatever  small  displacements  the  prism  may  undeit 
the  distance  between  the  images  in  the  field  of  the  telescoj 
measured  in  the  plane  of  reflection,  or  the  projection  of  this  distai 
on  the  trace  of  the  filane  of  reflection  in  the  field,  remains  invarial 
W.  Loewy  claims  for  his  method  that,  on  n-'count  of  its  siniplid 
and  the  ease  with  which  it  can  be  put  in  practice,  it  completelv  8oh 
the  problem  to  which  he  applies  it.  A  few  experiments  ongbl 
show  whetlier  it  is  capable  of  affording  results  sutliciently  accoi 
to  make  the  method  of  practical  value. 

The  Pplkowa  Observatory. — We  have  received  M.  Stra* 
Annual  Ri^port,  presented  May  25,  1885,  on  the  work  of  the  obM 
vatory  during  the  year.  The  great  30-inch  n^fractor  had  not  3 
lieen  brought  regularly  into  use ;  but  at  the  time  of  writing  1 
report  observations  with  it  were  to  be  commence<l  inimedia' 
The  observations  with  the  15-inch  equatoreal,  which  for  the 
45  years  have  been  M.  O.  JStruve's  own  special  work,  are 
undertaken  hy  his  sou  Hermann  Struve,  as  he  himself  has  been 
much  occupied  with  other  work,  as  well  as  having  been  iucapacital 
by  a  long  illness.  Micrometrical  measures  (98  in  all)  of 
relative  positions  of  lapis  us  and  Titan,  Titan  and  Rhe.i,  and  Bl 
and  Dione  have  been  made  during  the  year.  It  is  hoped  that  th( 
measures,  in  combination  with  those  made  in  former  years, 
furnish  very  accurate  elements  of  the  orbits  of  these  satelli 
H.  Struve  has  also  made  observations  for  det^eniiination  of  tl 

Etrallaxes  of  10  stars,  as  well  as  determinations  of  the  positions  o 
ncke's  and  Wolf's  comets.  The  relative  ]iositions  of  116  fain 
stars,  which  wore  occulted  by  the  Moon  during  the  total  eclipse  a. 
Oct.  4,  1884.  have  also  been  determined  with  this  instrument 
Observations  with  the  great  transit  instrument  have  been  continuec 
by  Wagner,  with  Wittram  as  his  assistant.  The  observation! 
(3348  in  numW)  have  chiefly  lieeu  of  the  Pulkowa  Hauptsreme. 
With  the  vertical  circle  Nyron  has  zealously  pursured  his  work  of 
determining  the  declinations  of  the  Jlauptsterne.  Of  the  895 
observations  Liade  during  the  year,  no  fewer  than  832  were  mode 
in  both  positions  of  the  iustrument.  In  addition  to  these,  103 
observations  of  the  Sun  were  obtained.  Romberg,  observing  with 
the  meridian  circle,  has  obtained  1 236  obser^-ations  in  both  elements 
of  differentstars  taken  from  i.  The  Abo  Catalogue  ;  2.  The  PidkowB 
Catalogae  of  Double  Stars ;  3.  Htars  used  for  Comet  observations  ; 
4.  Stars  used  for  determ'aing  the  scale  of  the  helioraeter.  With  the 
4-inch  Repsold  heliometor,  Backlund  has  obtained  32  measures 
of    distances  aud   30   measures   of  posit iou-augles  of    Jupiiers 
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lindemaan  has  investigated  the  Tariation  of  light  of  V 
CynimlbtbeZoUner  photomftprC  Observatory,"  No.  104,  p.  435), 
Mdaiao  haa  obeerv'  "  -.  the  variability  of  which  has 

ktaD  MWpected.      11  Hcopic  rcscarclioH  have  been 

to  the  cbfmical  eitinuiits,  nitrogen  aud  hydrogen,  which, 
I  noi  jet  finished.  Photographs  of  the  Sun  have  been 
JMlvij  teken  throughout  the  year,  for  which  work  gelatine 
fHleft  M«e  been  found  specially  convenient.  During  the  year  2  20 
pbotugnphs  ha«e  been  obtained  on  1 73  days.  Kcferring  to  the 
»«<rk  rarri«>d  on  at  the  Marine  observatory  at  Nicolajew,  M. 
"•■.rn--  ri'iiiarks  that  the  director  has  found  at  Bf-tuni  an  extra- 
Mniinanr  tieviation  of  the  plnrnb-line  amounting  lo  49**6  in 
Ingitude,  =37"'i  of  a  great  circle  in  the  direction  of  the  prime 
NtSeil.  In  latitude  the  de>'intion  is  16''.  That  no  volume  of 
Adbnrs  oheermtinns  has  been  published  during  the  ye-r  is  ownng 
"  Ij  to   ■'  illnrss  and  multitudinous  occupatiojs  of  tho 

wing  vohunes.  however,  are  in  active  prepa- 
^  II  I.,  which  contains  the  Star  Catalogue  compiled 
•i  nbtervations   1839  to   1869;  Volume  X.  con- 
of  O.  Struve'a  measures  of  double  stars  ; 
■  ■J,  the  fundiiraental  det  rminations  of  R.A. 
i5*o :   and  Volumes  XLII.  and  XIV.,  containing  the  fund.i- 
dt^terminatious  of  declination  for  the  same  epoch.      The 
the  Geog:r»phical  and  Geodetical  Bi'reau  under  Diillej'B 
idence  has  also  been  carried  on  as  usual  daring  tho  year. 
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Prr.KOWA  REPBArroB. — From  M.  Struve's  Report  we 

as  chiefly  occupied  during  the  year  with  work  inci- 

<>f  the  cn\it  30-inch  refractor.    Itwasaiiti- 

•  T  TS84  things  would  I*  in  such  a  stale 

■rio  to  ob*erve  with  this  gigantic  instru- 

■  lelavH.  chiefly  connected  with  the  con- 

:iie.  it  was  not  until  the  end  of   September  that 

in*  invited  to  come  t-o  I'ulkowa  to  supcintend 

_■  the  t<»Ie«cope  ;  this  was  occompliwhed  very  suc- 

tj..  .  .  - !i  at)out  three  weeks.     And  M.  8truve  expreises 

hsMJlf  as  greatly   pleased  with  the  ease  with  which  the  te'escope 
'th  the  equality  of  the   illumination  on  all  its  parts 
:»mp.  with  the  accuracy  with  which  thedr'r'ng  clock 
and  with  the  facilities  for  altering  the  telescope  into  a 
lertroscope ;  so   that   this    great   instrument    may    be 
tho  sue<v?ii»fu]  outcome  of  the  highest  skill  of  modem 
V-  \n  thi*  dopartmenl.     Further  work  on  the  dome  was  irterriipted 
h  (if  winter  ;  but  at  the  time  of  writing  bis  repoK, 
,:es   that   regular  observations  could  b«?  c<jinn«'nced 
At   present  the  dome  is  moved  by  hand  ;  it  is  hoped, 
■^i-^-.  'Mat   thi"  may  evetitmilly  be  done  by  electricity,  and  that 
puirer  will   thus  be  oht.iined  fullicient  to  overcome  the 
to   the   rotation  of  the  dome  arising  from  snow  and 
KKD  invefitigatiuuB  made  by  11.  Struve  it  appears  that  the 


[No.  I 

position  of  the  polar  axis  is  correct  to  a  fraction  of  a  miuut«,  | 
the  change  ia  fwal  length  of  the  instrument  (luring  the  mut^ 
but  trifling,  uiid  that,  notwithstanding  the  great  weight  of| 
objeet-glass  and  of  the  eye-end,  the  flexure  of  the  telescope  k 
email  a-s  to  be  piTvctically  insensible.  M.  Struve  proposes  to  i 
the  gn?at  refractor  for  obser\ing  such  double  stars  as  are  beyl 
the  reach  of  the  is-ini-h  eijuatoreal,  and  to  undertake  observati 
of  certain  interesting  nebuin;,  as  well  as  spectroscopic  researche< 
stars  in  cases  where  the  great  opticf.l  power  of  the  instrument  \ 
make  the  observations  of  special  value.  i] 

Newton  a^d  his  NrecE  •. — This  posthumous  work  of  ProfJ 
Morgan  has  been  edited  by  his  wife  and  by  his  pupil  Mr.  M 
Eanyard.     It  has lieen  eiilarf;ed  from  the  size  of  an  article  \^n^ 
in    1858,   for    (but   not    published   in)   'The   Companion  to  ( 
Almanac'     It  was  revised  and  received  some  additions  in  the  ya 
1864-6,  and  Inter  still  was  enlarged  t*}  the  form  in  which  it  a 
appears.    The  book  contains  an  elaborate  discussion  of  the  evid6 
bearing  on  the  relations  existing  between  Is'ewtou's  niece,  Cathei 
Barton,  and  Lord  Halifax  his  patron.     Voltaire,  in  1765,  ia. 
'  Lettri's  Philosophiques,'  says  "  I  thought  in  my  youth  that  Ne^l 
made  his  fortune  by  his  merits.  No  such  thing.  Isaac  Newton  hi 
Very  charming  niece,  Madame  Conduit,  who  made  a  conqueH 
the  miniiiler  Halifax.     Fluxions  and  gravitation  would  have  b 
of  no  use  without  a  pretty  niece.''     In  opposition  to  this  vieji 
the  matter,  I)u  Morgan  holds  that  Halifax  and  Jliss  Barton  w 
privately  married,  and  brings  forward  a  va^t  number  of   mope 
less  cogent  argnmeiit.H  in  support  of  this  method  of  upsetting  i 
theory  that  Newton  connived  at,  and  owed  his  appointment  at  i 
Mint  to,   tho  dishonour  of  his  relative.     The  strongest  pieoe4 
evidence  produced  by  the  author,  and  which,  taken  in  conjunctit 
with  other  matters,  he  considers  to  be  a  "proof  of  the  marri.ige,  ii 
letter  of  Newton's  written  just  after  the  death  of  Halifax  in  171 
in  which  the  foliov^  ing  passage  occurs  : — "  The  concern  I  am  in  fi 
the  loss  of  my  liOrd  Halifax,  and  the  circuntittances  in  which  I  star 
related  to  his  f am  Hi/,  will  tuit  suffer  me  to  co  abroad  till  his  funer. 
is  over."     Of  course  everything  which  concerns  the  private  life  as 
character  of  the  great  philosopher  must  be  of  iuterest  to  astn 
uumers,  and  we  are  therefore  under  an  obligation  to  the  Editors  c 
this  little  volume  for  having  pidiliahed  these  details,  the  more  so  j 
they  were  collected  by  such  an  enthusiastic  "  Newtonian  "  as  wa 
Prof.  De  Morgan. 


ASTHONOMICAL    PniZES    OF    THE    ACAD^MIT,    DE8  SCIENCES. Th 

Lalande  Prize  has  been  awarded  to  M.  Thollon  for  his  map  of  tb 
Solar  Spectrum,  and  the  Vab,  Prize  to  II err  Spoerer  for  his  thirt; 
years'  work  on  the  physical  constitution  of  the  Sun. 

■   Newton  :  hii  Friend  :  and  hii  Nicoe.    By  the  Ute  Augustua  Do  Morgan 
EUiot  Stock:  London,  1885. 
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Thi    Dorux  Star   p  Ebidaxi.  — Mr.    Tebbutt,  of   Windsor, 

W.,   has    nacentlv   publishetl    ('  Monthly    Notices,'   Vol.  xlvi. 

»)  «ofnB  Vf  ■  '■■  this  interf'stiniEj  double  star.     The  follow- 

an  bis  mn  iier  with  the  errors  of  the  places  computed 

Howning's  orbit  {'  Monthly  Notices,"  Vol.  xliii.  No.  5) : — 

Angle.  Error.  Distance.  Error. 

2336 


^^L         i88o*58         233-6  +05  6-42  -0-54 

^^^K   1882'iS        2330         -0-2  7-01  —  i-io 

^^^F   1885-19        230-5         +02  7-10  —1-07 

It  troold  Appear  that  the  seini-axis  major  adopted  in  the  above 
«rbit  raqoire*  modification.  Mr.  I'ebbutt's  tneiisurus  were  mode 
vitii  •  4i-»ncli  ecjuat0re.1l  not  driven  by  clockwork — a  striking 
of  exoelleut  work  done  with  amali  instriunental  means. 


ywr  OuxBTATOBT  Hi  INDIANA. — The  De  Pftuw  University, 
fH— "*,  has  be«n  enriched  by  the  present  of  an  Observatory,  a  ^Ut 
«f  Mr.  6.  IVI'Kim,  of  Mndi.'>un.  The  equutore^l  has  a  clear 
■ptCtUTP  of  9-53  inches.  For  cluck  errors  an  Almucantar  is  to  be 
nri.  Tbe  dume  for  the  equatoreal  is  seventeen  feet  in  dinmeter 
nd  bas  been  made  by  Messrs.  Warner  and  bwasey,  of 
Ckrelaad,  axtd  is  fitted  with  their  peculiar  system  of  friction 
nOen. 

Tbe  foUowing  extract  from  the  '  .Sidereal  Messenger '  describes 
tbe  ieiilll«  obtained  by  their  means: — "  The  dome  is  to  the  observer 
•  ooDtinuai  source  of  satist'action  and  comfort.  There  is  no  geor- 
«baeL  00  crank,  no  windlass,  no  grinding  at  tbe  dome  or  shutter, 
aatil  tb«  muscular  exertion  has  unfitt<'d  one  for  accurate  work. 
A  aiaipie  straight  arm  comes  down  along  the  wall,  and  a  pull 
lAaA  would  register  twelve  pounds  on  a  spring  balance  will  move 
tb>  dome  ri»<lily.  The  shutter,  although  made  in  one  piece,  moves 
Mb  s  [MiU  of  only  eight  pounds,  and  when  open,  the  impact  of  the 
ni  'be  shutter  can  revolve  the  dome."     Dr.  T.  P.  John 


EmcT  <xv  THE  Earth's  Motrin  pkodcced  bt  small  Bodixb 
tuHXS  SBAX  IT*. — In  this  paper  Prof.  11.  A.  Newton  points  out 
tkitbe  apace  through  which  the  Earth  travels  is  traversed  also  by 
■iO  bodies,  or  roeleoroids.  The  impact  of  these  bodies  upon  tbe 
E«tb.  aod  the  consequent  increase  of  the  Earth's  mass,  have  their 
Act  npoa  tbe  Earth's  motions  Ixith  of  rotation  and  revolution, 
nd  iMDce  upon  the  lengths  of  the  day  ond  year.  Prof.  Oppolzer 
{Iftran.  ^"aohrichten.  No.  2573)  has  discussed  the  amount  of 
Amb  actions,  aiid  has  computed  the  density  which  tbe  meteoroid 
■OeriBUSt  bave  in  order  to  produce  the  observed  and  unexplained 
ndmuion  of  the  Moon's  mean  motion.  But  a  body  that  passes 
aw  to  tbe  £art)i  has  also  an  action  of  like  character  due  to  the 
ttncdoo  of  gravitation  aloue,  and  Prof.  Newton  proceeds  to 
*  *AiisenoBn  Journal  of  Science,'  December  1885,  pp.  4.10-417, 
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calculate  lis  amounf..  The  conclusion  at  which  he  arrives  is  that 
tho  uSect  upon  the  Earth's  motion  of  the  meteors  that  come  into 
the  Earth's  atmosphere  exceeds  at  least  one  hundredfold  that  of 
the  meteors  that  pass  by  without  impact. 


METnOD   OF  StTPOBTINO  A  MEBCCET-TnOJOH   FOB   REPLECTrOX- 

Obseuvatioss  *. — The  observation  of  the  Nadir  has  hitherto  been 
almost  impossible  at  the  Paris  Observatory,  owing  to  the  disturbance 
of  the  mercury  caused  by  the  traffic  in  tho  neighl)ouring  streets. 
Lately,  however,  M.  Gautier  has  devised  a  very  simple  arrange- 
ment by  which  this  inconvenience  is  obviated.  The  new  apparatus 
con'>i8t8  of  two  cylindrical  basins  placed  one  above  the  other,  the 
lower  one,  which  contains  the  supply  of  mercury,  having  a  slightly 
larger  diameter  than  the  up[>er.  The  bottom  of  the  lower  basin  is 
pierced  at  its  centre,  to  iidiiiit  a  screw  which  projects  in  a  vertical 
direction  into  the  inside,  and  is  fised  in  that  position.  A  cylinder, 
Kxed  as  an  axis  to  the  bottom  of  the  smaller  basin,  is  tapped  to  fit 
the  projecting  screw ;  and  thus  by  turning  this  b.i8in  round  its 
axis,  it  can  be  raised  or  lowered  in  tho  larger  vessel  so  as  to  obtain 
a  supply  of  mercury  in  it  (by  means  of  an  opening  provided  for 
the  purpose)  sulficient  for  observation,  whilst  the  oscillations  of  the 
ground,  Admiral  Mouchez  states  in  the  paper  before  us,  are  com- 
pletely counteracted  by  the  "  demirtottago  "  of  the  second  basin. 

The  t.ate  Dn.  J.  C.  Drapkb. — We  regret  to  have  to  record  the 
death  of  Dr.  .1.  C.  Draper  on  Simday,  Dec.  22,  in  the  sist  year  of 
his  age.  He  was  the  eldest  sou  of  the  late  Prof.  .John  W.  Draper. 
The  departraent«i  of  science  to  which  he  chiefly  dtnoted  himself  were 
medicine,  chemistry,  and  natural  history,  graduating  as  M.D.  in 
the  University  of  the  City  of  New  York  in  1857,  where  he  held 
the  chn-ir  of  natural  history  from  1863  and  of  chemistry  in  the 
medical  department  of  the  college  from  1866.  lie  took  a  great 
interest  besides  in  spectroscopy;  and  about  the  time  that  hia 
brother  (Dr.  Henry  Draper)  believed  he  had  obtained  evidence  of 
the  existence  in  the  solar  spectrum  of  hr'xjht  lines  due  to  oxygen 
he  published  a  series  of  measures  of  solar  dark  lines,  which  lie 
considered  corresponded  to  the  spectrum  of  that  gas.  His  death 
will  be  felt  as  a  severe  loss  to  Ame-icao  science. 


Tiie  R.i*  .S.  CotTN'ciL. — Mr.  Downing  vn  ishes  to  point  out  that 
his  name  was  omitted  from  the  fialloting  Jjist  for  Officers  and 
Ckmncil  of  the  Royal  Astronomical  Society  for  the  ensuing  year 
proposed  by  the  Council,  at  his  own  request,  on  the  grounds  "that 
he  has  now  been  on  the  Council  for  four  years  consecutively,  and 
that,  in  his  opinion,  is  siiincieutly  long  for  htm  to  have  been 
on  at  one  time.  He  therefore  ventures  to  ask  those  FeUows  who 
make  use  of  the  "  Opposition  "  list  to  insert  a  fresh  name  in  place 
of  his. 

*  'Bulletin  Astronomique,' Tome  ii.  p.  5491 
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Note3. — Comet  Brooks  2. 


Ill 


Tki  Cowiidl  oE  the  Bojral  Astronomical  Socioty  havo  awarded 
the  Sodetj'a  Gold  Medal  to  Profesiors  Pritchard  and  Pickering 
br  tiwir  photometnc  reflearehea. 

Wt  would  draw  our  rvmlurs'  attention  to  Mr.  Spitta'H  letter  on 
'  ■■    ^•'  ''••--    -^f  Jupitor.  and  trust  that  Loany  will  be  able  to  give 
lice  he  seeks. 
I'ULJiR  No.  3$  I  haa  been  named  Sophia  by  Dr.  J.  Palisa, 


t    ncitc   with   much    pleasure   that    Dr.  U.  S.    Ball,    Hoyid 
lomer  for  Ireland,  received  the  honour  of  knighthood  on 


NtvtemU  and  Ephfmo-if  /or  Comet  Brookt  2  '. 
By  Dr.  H.  (Ippeshieim. 
dwooTMwl  by  Mr.  W.  B.  Brooks,  Bed  House  Obsier- 
"■     ■    '"  'ii  Dt'f.  26.     It  was  also  independently 

i;ird.  V'auderbilt  University,  Nashville, 
Oil  ui)j;lit.     The  latter  descril)e8  it  as  "  of 

lfc»  an'racr-  *>;  ^      ju'bs  of  telescopic  comets,  with  a  slight 

Hntrj  ii.imt  no  nucleus  or  tail."    It  is  the  sixth  comet 

at   n-      :  "f  date  of  first   observation,  but  the  fourth  as 

tinrda    pcnbelran    passage-,  labrv's    and    Barnard's   comets   not 
"-'-'helion  antil  the  pn;sent  year  is  far  advanced. 

.^^  eJementa  were  computed  from  obsen'ations  made 
^.ijiikge  od  Dec.  28,  at  Yieuna,  Jan.  i,  and  Berlin, 


n 

im.:. 


T=i885  Nov.  24-7806  Berlin  M.T. 


a 


296'  38  45  , 

262      I  48   1^  Mean  Eq.  1885-0. 
42    25  II  J 
Log  7=o'03oi2. 

Error  of  the  middle  pUic«  (O  — C). 
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Efibemeris  for  Berlin  Midnight. 


BJt. 


b     B 


App.  Occ 


.JO..   »a     4  '4     +'8  18-5 

3..    22     iS    21 
7..     «    32    II 

«a  45  43 


Logr. 
o-i8o2 

19  407       0-1925 

20  58-6         0-2046 

32    12-0  0-2165 

0-2282 


t;. .   i3  58  57         23  21-2 

17.      23  II   52         24  26-4         0-2398 


13..   23  24  »7 


25  27-6 


•2511 


23    36    46  26    25-1  0'2622 

23  4<  46     +27   19-1         0-2731 


Log  A. 

o*3*9S 

o'339» 

03493 

o'3595 

0-3700 

0-3806 

0-3912 

0-4019 

0-4125 


Brigiit- 
new. 
0-5 
0-4 
0-4 
0-4 
03 

03 
03 

0-3 


1W  WicbtaeM  00  Dec  28  is 


>  aa  unity. 


taken ) 
Kkcbr.  fi<x  1706. 
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Comets  Fabry  and  Barnard. 
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Epheinerit  for  Coinet  Fttbrij*.     By  Dr.  H.  Oppenheim. 


For  Berlin 

Midnight. 

E.A. 

Doo. 

Brii 

iSg6.            h    ni     > 

0           t 

Log  r. 

I'OgA. 

DM 

Feb.    3..    23  24  22 

+  24     5-2 

0-I25S 

0-2287 

a*. 

7..    23   23  28 

24  464 

O'lOCO 

0-2252 

2" 

II-    23   22  43 

25  316 

0-0834 

0-2204 

3^ 

15..    23  22     6 

26  207 

o'o6o7 

0.2140 

y 

19..    23  21  32 

27   "37 

0-0370 

0-2058 

V 

23..    23  21     0 

28   10-6 

0-0I2I 

0-1958 

A' 

27..    23  20  27 

29    Jl"0 

9-9860 

0-1836 

5' 

Mar.  3..   23   19  49 

+  30   14-8 

9"VS9« 

0-1689 

6- 

The  brightness  on  1 

885  Dec.  I 

s  taken  as  1 

mity. 

ERrmtntt  and  Ephrmrris  for  Comet  Barnard*. 
By  Dr.  A.  Krueoke. 

The  following  elements  and  ephemeris  have  been  computed  b 
observations  made  at  Dresden,  Dec.  5,  Berlin  and  llambf 
Dec.  26,  and  Hamburg,  Jan.  1 1. 

T=  1886  May  3-14855  Berlin  M.T 

w 1 19°  40'  5o"-7  1 

ft 68   2 1  43  -9  [  Mean  Eq.  i886-o. 

i    84    1421-9] 

Log  7=9-679322. 

Error  of  inid<Ue  place  (C  — O). 
</X=  +4"-2  dfl=  +i"-9 

The  heliocentric  coordinates  from  the  foregoing  elements  aw 
a-=.-[Q'58oi93](<in(223'  52'  47"-4  +  .') 
y=r  [9-966804]  gin  (232    41     8  •3  +  i') 
z=:r[9-999367j8in(i4i    25  39  -6  +  v) 

Ephemeris  for  Berlin  Midin'ght. 


H.A. 

Dec 

Bridl 

■  886. 

h    HI      s 

0      1 

Log  r. 

Log  A. 

nw2 

Jan.  29. . 

2    19    50 

-f  13  43-2 

0-2799 

0-2251 

3*9 

Feb.   2.. 

a  IS     9 

14  35'4 

0-2657 

0-2290 

2'j| 

6.. 

2   II     I 

15  290 

0-2508 

0-2328 

3-4 

10. . 

2     7  24 

16  24-3 

0-2352 

0-2362 

2-5 

14.. 

2       4    20 

«7   21-3 

0-2189 

0-2390 

^1 

18.. 

2        I    42 

18    20-I 

0-2017 

0-2412 

23.  . 

I  59  29 

19    20-7 

0-18,36 

02426 

3» 

26.. 

'   57  39 

20    23-4 

0-1646 

0-2432 

^'^, 

Mar.  2 . . 

I   56     8 

+  21     28-4 

01443 

0-2429 

^i 

The  brightness  on 

1885  Dec.  5  is 

taken  as 

inity. 

*  Astron.  Nachr.  No.  1706. 
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a:n:siversart  meetlxg  of  the  eoyal 
astronomical  society. 

Friday",  February  i2,  1886. 

E.  DoKix,  F.R,y.,  Prettdeiit,  in  the  Chair. 

S«erttaria :  E.  B.  Knobcl,  Esq.,  and 
Lieut.-Col.  G.  L.  Titpman. 

;  \rinate«  of  the  last  ATiniversarj-  Meeting  and  also  those  of 
I  Special  ^T  ','  May  8,  1S85,  were  read  and  coufinned. 

Jtr.   Kn<^.  'd  that,  OS  the  scrutiny  of   the    balloling- 

.    .ibserit  Fellows  would  occupy  some  time,  the 
ik<»ii  l)efi}re  the  riMiding  of  the  fieport. 
■ided  the  Huggestiou. 

.  that  some  provision  ought  to  be  made  for 
tig  open  long  enough  to  allow  Fellows  who  came 
I'-ir  vote. 

Mr.   Kniihft.   B«^fore  the  ballot  commences  I  would  point  out 
t^    ;r,  n.-,-.,r,Iii.,-."  with  the  alteration  of  the  Bye-law  made  last 
res  on  the  envelopes  have  to  be  veritieil ;    and 
•pose  that  the  Assistant  Secretary  do  attend  the 
■'  purpose  of  verifying  these  signatures. 
'■ '    r  remarks,  the  two  proposals  of  Mr.  Knobel 
ig  and  adopted, 
intcd  Sir  J.  Cockle,  Mr.  Lecky,  and  Mr. 

K  tttky.  .Sui>i)o:^e  the  ballot-paper  is  signed  by  the  Fellow,  is 
"»!  hv  III"  Scrutineers? 

,'ht    it  would  be   a  pity  for  papers  to 
iiical  grounds :  but  he  preferred  that  these' 
1 1  the  judgment  of  the  Scrutineers. 
I    ■  ■;  the  alteration  in  the  Bye-law  was  made  it 
Jed,  I  believe,  that  it  would  be  contrary  to  the  spirit  of 
u.  I 


hatr  t 


I  put  \i) 
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the  ballot ;  and  anv  Bignature  on  the  ballot-paper  was  considerec 
inadmissible. 

Col.  Tupman.  May  the  shwt  be  torn  in  half? 

Capt.  Aobh.  1  tliink  the  Hye-law  says  any  list  may  be  received. 

LMtimatcly  it  was  felt  thai  thf  [Scrutineers  should  use  their  cwi 
judgmeut  in  the  matter,  uiid  the  ballot  then  procei'ded,  it  beinj 
agreed  that  it  should  remain  opeu  till  half-past  four  o'clock. 

Mr.  Criswiel-  presented  tlie  Report  of  the  Auditors,  with  a  cer 
tificato  stating  that  the  books  and  instruments  were  in  satisfuctor} 
condition  so  far  as  safe  keeping  was  concerned. 

The  telescope  lent  to  the  Transit  of  Venus  Committee  was  lost  ii 
the  '  City  of  Brussels  ' :  this  had  been  replaced  by  the  Committet 
with  a  6-inch  telescope  by  Grubb. 

The  Eeport  was  then  read  by  the  Secretaries.  There  wen 
notes  on  the  following  points  connected  with  the  progress  o; 
Astronomy  during  the  past  year  •  : — 

«.  Uranoiiielria  Nova  0,toin'ensis. 
b.  Dr.  Miiller's  Sidereal  Photometry. 
e.  Ilcrr  "Wolff's  Sidereal  Photometry. 

d.  The  Cnpe  Catalogue,  1850. 

e.  Longitude  Detcrminatious. 
/.  Eclipce  Expedition  to  Curoline  Island. 
g.  Hill  on  Luniir  Ineqimlities. 
h.  Hall  on  the  Orbits  of  Salellifes. 

»'.  Balihuynen  on  the  Rotation  Period  of  Mars. 
j.  Langley's  Researches  on  Solar  Heat. 
k.  Stellar  Photography. 

These  ■will  be  printed  in  the  '  Monthly  ?sotice8.' 

The  Prffuhnt  then  delivered  his  nddrciis  and  concluded  b 
presenting  the  medal  of  the  Society  jointly  to  Professor  C.  Prit 
ohard,  and  to  Ur.  Hnggins,  Foreign  Secretary,  on  In-holf  c 
Professor  E.  C.  Pickering  of  Harvard  College  Obsenatory. 

Prof.  G.  Forhef.  1  Lave  now  to  move  "  That  the  Report  of  th 
Council  DOW  read  he  received  and  adopted,  and  that  it  lie  print* 
and  circulated  in  the  usual  manner,  together  with  the  Presid 
Address  and  the  Report  of  the  Auditors." 

Mr.  Brett.  1  have  pleasure  in  seconding  the  motion. 

The  resolution  was  carried  without  discussion. 

*   [Moet  of  tbo  papers  bave  been  already  renewed  in  our  pages. 

For  (a)  see  '  Obscnrntory,'  No.  106. 
(c)  (i)        „  „  No.  104. 

ie)        „  „  Nos.  96  and  10] 

i)       ,,  „  No  .92. 

(/)  .,  .,  No-96- 

(ff)  .,  .,  No.  loS. 

(*)  „  ..  No.  101. 

ij)  „  „  No.  101.— EniTORt] 
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Tkt  Pre»id*Ht  then  called  on  Mr.  Uonyard  to  rauve  the  resolution 

«(«tuch  he  httd  given  notice: — "  Tlmt  Bve-lows  71  to  75*,  both 

iatlauie,  and  referring  to  the  ini'Jul.  be  repculed." 

Mr.  Hanyor'l.  The  effect  of  the  proposal  I  nin  nbout  to  make 

'  bo  that  no  medal  would,  in  future,  be  given  by  the  Society. 

te  kwre  that  in  making  such  a  proposal  1  am  opposing 

ion  prevaWnt  amongst  .Scientific  ^S()cietie8.      Onr  Society 

a  medal  almost  since  its  own  birth  ;  and  within  the 

or  iifteeu  rears  many  new  medals  have  buen  instituted  by 

^finvot  «^^ietie«.     My  proposition   implies  that  this  giving  of 

i»    wronjj    in    principle,   and    that   it   would    have    been 

for  Srience  had  none  Ijeeu  awarded.     1  have  heard  many 

girrn  for  the  retention  of  the  principle,  and  1  should  like 

lo  hear  oUiers  in  its  justitication,  for  1  think  it  lies  with  those  who 

^pnyre  of  medals  to  show  that  they  tend  to  advance  science,  and 

■R  for  tlM  benetit  of  such  n  Society  us  ours.     (No,  no!)     It  is 

■id  thit  an  opportunity  is  then-by  uUbnled  to  discuss  the  work 

of  otiicrs.      Three  meetings  are  devot<.>d  by  the  Council  every  year 

to  the  diacoMion  of  the  work  of    those  astronomers   who   have 

K|.r,,i«i«...l   for  the  mednl.      This,  no  doubt,  has  a  tendency 
I    Members  of  the  Council  carefully  read  up  a  few 
111.   I'll!   1  qnory  whether  it  is  a  sufBcient  consideration  to 
lit  giving  up  three  whole  Council    meetings.     Then,  again, 
lid  that  medals  do  honour  to  those  who  have  done  work  for 
Aitnaotny.    (Hear,  bear!)     Perhaps  so,  but  it  is  at  a  time  when 
tJ»r  do  not  want  honour. 
Mr.  Prttrhnrd.  When  is  that  ? 

Jlr  '.  WlieD  they  have  achieved  it  by  their  work,  if  it  is 

|(onr-  .  for  it  is  by  a  man's  work  that  he  will  be  judged 

■d  mBoraixTTMl.     It  is  aUo  said  that  medals  are  an  incentive  to 

■wk.      Tlii?   I   question,  and  as  there  are  several  medallists  in 

fte  room  I  should  be  interested  to  know  from  any  one  of  them 

«i^b«r  be  did  his  work   in   ordor  to  get  the  medal.     (A  voice: 

Sol  one  ni  them.)     It  is  said  that  medals  form  a  suitable  com- 

acoMiration.     Our  medal  is  not  given  in  any  name,  and  very  few 

kaow  anything  alx>ut  Copley,  in  whose  name  the  medal  of  the 

loral  Society  is  given.     1  think  such  men  can  rest  on  their  own 

n«rits  and  do  not   want  extraneous  advertisement.     Then   it  is 

■id  that  the   giving  of  medals  leads  the  way  in  science.     But  1 

mcttioa  wh>''»hor  any  one  looking  down   the  list  of  the  Copley 

Mill  think  that  it  marks  out  the  history  of  science.     With 

to  awarding  nuxhih  to  specialists.  1  think  no  Council, 

iihlo,  can  really  rightly  judge  between  specialists,  and  they 

|i^  tii8i8i«lve«   in   a   wron>;  position   if   they   attempt   to  do  so. 

iliilal  giriiig  necessarily  gives  rise  to  the  discussion  of  personal 

•ritcn,  and  tends  to  lower  the  scientific  spirit. 

Mr.  Biflailt,    I  bee  to  second  the  motion. 

Mr.  df  la  Kh*.     1  stopped  here  e8]>ecially  to  hear  Mr.  Ranyard's 
■MOW  for  depriving  the  tiocietr  of  the  means  of  gracefullr  reoog- 

i2    ■ 
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Hill  on  the  Lunar  Inequalities  due  to  the  EUipticity       J 
of  the  Earth.  <^M 

It  J8  well  known  that  M.  Delaunay  was  unfortunately  preTenrea 
by  a  premature  death  from  completely  carryini^  out  his  purpose  of 
determiuiu:;  nil  the  sensible  inequalities  of  the  Moon's  motion  by 
means  of  his  very  orig^iiial  and  heatitiful  melhod  of  treating  that 
subject.  Happily  the  two  mnguiiicent  volumes  in  which  he 
determinpB  the  inequalities  which  are  caused  by  the  disturbing 
force  of  the  Sun,  on  the  supposition  that  the  motion  of  the  Earth 
about  the  Sim  is  purely  elli[tlic,  are  complete  in  themnelves.  Thq 
small  effects  due  to  the  action  of  the  planets  and  the  spheroid 
figure  of  the  Earth,  as  well  as  those  which  arise  fpjin  the  disturb 
anees  of  the  Earth's  motion,  remained  to  l>e  determined. 

Mr.  (f.  W.  Jlill,  who  is  already  well  knovni  for  his  skilftlT 
treatment  of  special  portions  of  the  lunar  theory,  has,  in  the  paper 
now  to  he  noticed,  prmluced  a.  valuable  supplement  to  Delaunay's 
work  by  applying  the  same  method  lo  the  determination  of  the 
lunar  incijualitics  which  are  due  to  the  ellipticity  of  the  Earth. 
This  paper  forms  part  2  of  vol.  iii.  of  the  valuable  series  of  astro- 
notnicnl  piipers  prepared  for  the  use  of  the  'American  Ephcmeris^ 
and  '  Nautical  Almanac'  fl 

The  author  begins  by  developing  the  terms  of  the  disturbing 
function  which  are  introduced  by  the  ellipticity  of  the  Earth,  by 
substituting  for  the  Moon's  co-ordinates  their  disturbed  values  as 
already  given  by  Delaunay's  work.  Some  idea  of  the  length  and 
complexity  of  this  sulwtilution  may  be  formed  when  it  is  stated 
that  the  development  so  obtained  contains  one  constant  te: 
accompanied  by  121  periodic  terms. 

The  next  process  is  by  a  series  of  transformations  of  the  rariabli 
involved  gradually  to  remove  these  periodic  terms  from  the 
disturbing  fuuction,  so  that  it  is  at  length  reduced  to  the  form  ot 
a  constant  term. 

The  number  of  such  operations  required  to  effect  this  reduction 
amounts  to  103,  although  each  operation  is  individually  sufficiently 
simple. 

By  the  essential  principle  of  Delaunay's  method  the  differential 
equations  throughoiit  these  transformations  always  preserve  their 
canonical  form,  and  therefore  when  the  disturbing  function  bos  been 
reduced  to  the  above-mentioned  simple  form,  the  integrals  are  at 
once  obtained. 

In  the  next  place  the  transformations  indicated  in  the  103 
operations  above  mentioned  are  also  made  in  Delaunay's  expres- 
sions for  the  three  co-ordinates  of  the  Moon,  so  that  tinally  the 
values  of  these  co-oidinates  are  found  in  terms  of  three  arbitrary 
constants  and  three  angles,  each  of  which  consists  of  a  term  pro- 
portional to  the  time  joined  to  an  arbitrary  constant. 

The  co-ordinates  thus  expressed  are  the  longitude,  the  latitude, 
and  the  reciprocal  of  the  radius  vector.      As  this  last  quantity  is 
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osIt  intended  to  be  employed  in  fuiding  the  Moon's  parallax,  it  ia 
pron  bt  Delaunay  with  much  less  precision  than  the  other  two  co- 
otduutes,  a  cirvumst.nnce  which  is  to  be  regretted  as  an  imperfec- 
tan  from  a  theoretical  point  of  view. 

Tlie  expressions  thus  found  are  purely  analytical,  that  is  the  co- 
~  "  itcareespressedinsericsof' pon-ers  andproductsof  Delaunay's 
ats  m,  *,  <",  y,  each  term  also  involving  as  a  factor  a  constant 
•  which  depends  on  the  figure  of  the  Earth. 
Jcr  to  make  his  work  more  complete,  Mr.  Hill  determines 
the  numerical  value  of  this  last-mentioned  factor  by  a  very  elaborate 
rfiamMton  of  the  rvsults  of  numerous  pendulum  expi3riments. 

foMdly,  by  the  .substitution  of  the  known  values  of  the  constants 
amployeid,  the  numerical  e.xpressions  for  the  perturbations  of  the 
Moon's  co-ordinates  produced  by  the  figure  of  tho  Earth  are 
obtained. 

It  will  be  remarked  that  comparatively  few  of  the  coefficients 
10  found  amount  to  an  appreciable  quantity,  by  far  the  larger 
onmbor  being  utterly  insen:>ible. 

The  qtiantity  m  denoting,  as  in  Delaunay,  the  ratio  of  the  mean 
motioa  of  the  Moon  to  that  of  the  Sun,  it  is  found  that  the  analy- 
tical eiPre»»ions  of  most  of  the  coefficients  involve  negative  powers 
a(«L  This  drcumst..ince,  which  never  happens  in  the  case  of  the 
nrtnrbation*  due  to  the  i:iun's  action,  has  given  rise  to  a  ditticulty 
asone  miuds  as  to  the  admissibility  of  Mr.  Hill's  results.  Mr. 
Staektrrli.  in  particular,  in  an  article  in  the  twenty-ninth  volume 
cftiM  '  Aroorioan  Journal  of  Science,'  asserts  that  tho  value  given 
t»tbe  ooeificient  of  the  principal  equation  of  latitude  leads  to  a 
■uiir  -.lity,  and  "  justifies  the  suspicion  that  the  entire 

nisti  iieous." 

Tbi  ■  thus  noticed  by  Mr.  Stockwell,  however,  admits  of 

aca'  irion.     He  applies  Mr.  Hill's  forraulaj  to  a  case  in 

vUch  not  applicable,  and  for  which  they  were  not  intended. 

Tha  fi  velopment  in  series  adopted  by  Mr.  Hill  is  founded 

n  tbe  supposition  that  the  perturbations  due  to  the  Rirth's  Kgure 
vkkh  ho  wishes  to  detormiue  are  very  small  compared  with  those 
due  to  the  action  of  the  Sun,  and  therefore  he  expressely  neglects 
fHiititi««  which  are  proportional  to  the  square  of  the  first-nnuied 
pBtlutuiion:*.  Now,  in  the  case  of  our  Moon,  which  is  that 
tmied  by  Mr.  Hill,  the  above-mentioned  supposition  certainly 
Md*  good,  and  consequently  his  formula)  are  sulHciently  accurate. 

If.  however,  the  Hun's  distance  from  the  Earth  were  very  much 
mat«r  than  it  is.  or  if  the  Moon's  distance  were  very  much  less 
Ami'  ia.  then  tho  perturbations  arising  from  the  Earth's 

%tm;  :  much  greater  than  lha:e  which  arise  from  the  8un's 

aoton,  aiid  m  dilTerent^  form  of  development  would  have  to  be 
ido{ited. 

la  this  latter  case  it  woidd  bo  better  to  refer  the  motion  of  tho 
KooiL  not  to  tiie  ecliptic,  but  to  a  fundamental  plane  passing 
tkanidi  tho  line  of  intersection  of  the  equator  and  ecliptic,  and 
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occupying  a  definite  intermediate  position  between  those  two 
planes.  If  the  perturbations  due  to  the  action  of  the  Sun  are  much 
greater  than  those  due  to  the  Earth's  tigure,  this  fundamental 
plane  nearly  coincides  with  the  ecliptic,  whereas  if  the  latter  per- 
turhotions  are  much  greater  than  the  former,  the  fundamental 
plane  nearly  coincides  with  the  equator.  In  3Ir.  Hill's  formula, 
the  principal  t«nn  iii  the  expression  for  the  latitude  nearly  repre- 
Beuts  the  distance  of  the  fundamental  plane  from  the  ecliptic 
corresponding  to  the  actual  longitude  of  the  ^loon  at  the  time. 

A  simple  analytical  iUustratioii  of  the  change  of  form  of  the  co- 
efficient of  this  term  of  the  latitude  in  difierent  circumstances  may 
be  given. 

If  m  have  its  usual  meaning  as  before  stated,  and  if  c  be  a  small 
positive  constant  depending  on  the  ellipticity  of  the  Earth,  then 
the  value  of  the  coeilicieut  in  question  is  approximately  proportional 
to— 


Now,  if,  as  in  the  case  of  our  Moon,  e  is  very  much  smaller 
than  m',  so  that  we  may  neglect  the  square  of  c  compared  with 
that  of  m*j  the  quantity  just  mentioned  becomes  approximately 

c 
=  —  ;  whereas  if  m'  is  small  compared  with  c,  the  same  quantity 

becomes  nearly  =  i,  and  the  coeiGcieut  becomes  nearly  independent 
of  the  ellipticity  of  the  Earth,  as  it  should  do,  since  in  this  case 
the  coefficient  of  this  term  is  approximately  equal  to  the  sine  of  the 
obliquity  of  the  ecliptic. 

Mr.  Stockwell's  second  objection,  that  Mr.  Hill  has  omitted  to 
take  into  account  the  modifii-ation  of  the  Sun's  disturbing  force 
trhich  is  caused  by  the  alterations  of  the  Moon's  coordinates  due 
to  the  ellipticity  of  the  Earth,  seems  to  arise  from  a  misapprehen- 
sion on  his  part  of  the  spirit  of  Delaunay's  method.  These  altera- 
tions of  the  Moon's  coordinates  ore  implicitly  involved  in  the 
variables  a,  e,  y,  I,  (/,  fi,  throughout  the  series  of  operations  by 
■which  DeJaunay  gradually  removes  from  E  the  periodic  terms 
arising  from  the  action  of  the  Sun.  J.  C.  Adams. 


Maxima  and  Minima  of  Variable  Stars. 

I  oiTE  in  the  following  table  the  times  of  maximum  at 
minimum  of  a  small  number  of  Variable  Stars  obsened  here  in 
1885,  compared  with  the  data  of  the  Ephenieris  which  forms  so 
useful  a  feature  of  the  '  Observatory.'  The  maximum  of  U  Cancri 
belongs  to  1884,  but  I  insert  it  for  comparison  with  the  Ephemeris 
date  which  falls  in  1885.  In  the  cases  of  li  and  S  Scorpii, 
although  my  observations  arc  not  complete  enough  to  give  the 


J 


Mu.  1886.1 


Variable  Stars. 
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times  ot  maTimmn  with  precision,  they  suffice  to  show  that  the 
ptedictions  of  the  ephemens  are  pretty  exact. 
In  column  2  M.  signifies  maximum ;  tn.  minimum. 


StwVSame. 

Max. 

or 
Min. 

Obeerred. 

Calculated. 

C-0. 

Mag. 

o  Ceti 

M. 
M. 
M. 
m. 
M. 
M. 
nt. 
M. 
M. 
M. 
m. 
M. 
M. 
M. 
M. 
m. 

Feb.    II 
Jan.    20 
Bee.   30 
Mar.  10 
June  28 
May     5 
Aug.  30 
May     5  + 
May 
April 
June  16 
May   16 
Aug.  17 
July    20 
April    2 
Sept.  15 

Jan.    28 
Jan.    29 
Jan.    22 

July    12 
Apr.  22 
Aug.  13 
Apr.    14 
Ikfiiy    II 
Apr.    26 
May   22 
June  12 
July   26 
June    3 
Feb.    25 

-14 

+  9 
+  23 

+  ^4 
-«3 
-17 

—  21 

-25 
+  27 

—  22 

-47 
-36 

2-9 

7'4 

IO-6 

132 

7-1 

7-2 

12-5 
7-6 

II'O 

77 
10-3 
8-2 
6-3 
9-6 

S  Onis  Min 

U  Cancri    

BrrsaeMaj... 

S  Urs»  Maj.  . . 

S  CoroiuB  Bor.  . . 

B  Scorpii   

S  Scorpii    

S  Aquilat* 

r  Cvgui 

T  I^lphini  •  . . . . 
B  Vulpecals 

T  Cephei    ....  I 

Of  Ceraski's  short  period  variable  F  Cephei  only  two  minima 
were  obtained  in  1885,  viz. : — March  14,  9'' 32",  and  March  19, 
9'  12",  both  of  which  were  low  minima,  mag.  9-45.  The  prediction 
rf  the  ephemens  for  the  second  minimum  was  S""  55"",  17°'  earlier 
tbao  the  observed  time.  The  agreement  with  the  times  deduced 
from  my  own  elements,  given  in  the '  Obsenatory '  for  June  1 884,  is 
eten  closer,  the  differences,  C  —  O,  being  o"  and  —  1°  respectively. 

It  will  be  noticed  that  in  the  case  of  T  Cejihei  the  ephemens 
time  of  maximum  is  36  days  earlier  than  the  observed  time.  A 
comparison  of  the  predictions  for  1885  and  1886  would  seem  to 
loggest  that  this  difference  is  due  rather  to  the  adopted  epoch  than 
to  the  period.  As  I  have  now  obser\'ed  consecutively  four  maxima 
tod  five  minima  of  this  star, 'I  am  induced  to  send  you  the  results 
of  s  diacussion  of  the  observations  I  have  obtained. 

Obaerred  times  of  Observed 

Maxima.  Magnitude. 

1882,  January  13 6-4 

1883,  February  6 6-3 

1884,  March  7   6-7 

1885,  April  2     63 

•  T  A/inilai'  ajid  8  Delpbini  in  the  nomenclature  of  Mr.  Baxendell,  their 
fagverer. 
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Obmred  time*  of  ObMrred 

Minims.  Ifignitnde. 

1881,  June  18    9*5 

1882,  July  23    9-8 

1883,  August  23    ; 9-9 

1884,  August  15    9*7 

1885,  September  15  9*6 

Forming  equations  and  solving,  we  get  from  tho  four  maxima  :— 
Period  392*0  days.     Epoch  1884,  March  6  ; 
and  from  the  five  minima : — 

Period  385-4  days.     Epoch  1883,  August  7. 
If,  with  these  elements,  we  calculate  the  times  of  maxima  and 
minima  respectively  and  compare  them  with  the  observed  times,  we 
obtain  the  following  residuals  : — 

0-0  0-0 

Maxima.  Minima. 

—  I'O  +   9*2 
+  2-0  -    5-4 

—  i-o  —  i6-o 
o"o                                               +ii'4 

+  0-8 

These  numbers  indicate  a  much  greater  regularity  in  the  sequence 
of  the  maxima  than  of  the  minima.  It  is  true  that  I  have  unfor- 
tunately been  unable  to  follow  the  star  at  minimum  quite  so  closely 
as  at  maximum ;  but  I  hardly  think  that  the  irregularities  can  be 
apparent  only,  and  due  entirely  to  this  cause.  The  interval  from 
minimum  to  maximum  would  seem  on  the  whole  to  be  longer  than 
that  from  maximum  to  minimum  ;  and  on  the  rising  curve,  about 
100  to  I20  days  after  minimum,  there  appears  to  occur  a  slackening 
for  a  time  in  the  upward  movement.  The  star  has  a  fine  spectrum, 
with  dark  bands  of  considerable  intensity.  Unfortunately  it  has 
apparently  escaped  the  notice  of  M.  Duner,  as  it  is  not  found  in 
his  memoir,  "  Sur  les  Etoiles  &  Spectres  de  la  troisicme  Classe." 

As  calculated  from  my  elements,  the  maxima  and  minima  of 
T  Oephei  in  the  years  1SS6  and  18S7  will  fail  as  follows : — Maxima: 
1SS6.  April  29 ;'  1SS7,  May  26.  Minima :  1886,  October  -6 ;  1887, 
Oi'tober  27. 

Knovl«s  Lodfip,  Cuck6eld.  Geoboe  Knott. 

1SS6.  F«b.  16. 

On  Ike  rariable  Star  TAquila*. 

(18550:  a  2o»  4-  S7\  J  +15^  ii's.) 

Drwxo  the  ywar  1SS4  I  obseni*dtwo  maxima  and  two  minima 
of  this  variaWe,  hut  th«\v  difTt^red  so  widely  from  the  calculated 
results  that  I  di«l  iu4  think  i:  dt<«iiab)e  to  include  them  in  my  list 

•  lTh»  Mar  i*  «kii<«l  S  A<|uik-  K  ^ckcuiVM.  «K>!ip  Domrndature  we  hart 
folk>«<Nl  in  <fa«  '  CVmii>ank>n.'  Mr.  Kaott  «>i>.\  in  tW  praccding  article,  girn 
«)>«  Mm«  Mtw  tt>  til*  «iar.    K^^\^»/; 
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0$  BUffimfc  and  minima  published  in  the  May  1885  No.  of  the 
'Oliaervatory '  until  I  had  re-examined  all  my  obserrations  of  this 
stir,  and  combined  the  results  with  those  obtained  by  other 
ofaeervers,  in  order  to  ascertain,  as  far  as  possible,  whether  it  had 
preriously  exhibited  similar  abnormal  changes. 

From  fourteen  maxima  observed  by  myself,  nine  by  Dr.  Schon- 
feld,  and  two  by  George  Knott,  Esq.,  between  October  1863  and 
Xovember  1883,  I  have  obtained  i^6'^^6  days  as  the  value  of 
the  mean  period ;  and  from  thirteen  minima  observed  by  myself, 
teven  by  I>r.  Scbonfeld,  and  one  by  Mr.  Knott  between  August 
24, 1863,  and  September  7,  1883,  146*563  days. 

The  mean  difference  between  the  observed  and  calculated  times 
of  maximum  ia  7 '7  91  days,  and  the  greatest  26*180  days  ;  and  the 
eorresponding  dif^rences  of  the  times  of  minimum  are  6*175  *^7^ 
ud  15*270  days — the  insularities  in  the  times  of  maximum  being 
therefore  much  greater  than  those  of  minimum. 
The  mitTimn  I  have  observed  since  November  1883  are : — 

1884,  July  II. 
Nov.  25, 

1885,  Aug.  18. 
Dec.  25. 

isd  using  the  above  period  of  146*536  days,  the  differences  between 
the  observed  and  calculated  times  are : — 

C-0. 
+  72*508  days. 
+  82*044    ,. 
+  109*116    „ 
+  126-652     „ 

The  minima  observed  since  September  7,  1883,  are : — 

1884,  Sept.  II. 
Dec.  21. 

1885,  June  10. 
Oct.    2. 

And  with  a  mean  period  of  146*563  days  the  differences  are : — 

C-0. 

+  84*049  days. 

+  129*612     „ 

+  105*175     „ 

+  «37-738  » 
These  results  show  that  about  the  end  of  1883  a  remarkable 
djjtnrbiDg  influence  came  into  operation,  suddenly  and  materially 
Rdocing  the  length  of  the  stars  period,  which  has  since  been 
Mibject  to  great  and  very  unusual  irregularities,  the  shortest  single 
period  being  loi  days  and  the  longest  171  days;  and  this  bias 
OKDrred  without  materially  affecting  the  mean  magnitudes  at 
mtiimnm  and  minimum. 
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Vanable  Star  S  Vvlpeculte. 


Jo.  108. 


Tbe  mean  magnitude  at  raasimuDi,  from  the  whole  series  of 
observations,  is  g'og,  and  at  minimum  1 1  '02  ;  the  mean  range  of 
yariation  is  therefore  i'93  mag.  The  highest  maximum  magnitude 
is  8-4,  and  the  lowest  minimum  is  117,  the  extreme  range  .of 
variation  being  therefore  yj  mag. 

The  mean  length  of  the  interval  from  minimum  to  maximum  ia 
74*790  days,  and  from  maximum  to  miiiiinuin  7r759da_vs;  but 
these  inten'als  are  subject  to  very  considerable  changes ;  thus  up 
to  the  erd  of  1883  the  shortest  interval  from  minimum  to  maximum 
was  51  days,  and  the  longest  90  days  :  while  the  shortest  from 
maximum  to  minimum  was  50  days,  and  the  longest  78  days;  but 
since  18S3  three  intervals  from  minimum  to  maximum  give  a 
mean  of  76  days  with  extreme  values  of  69  and  84  days,  and  three 
from  maximum  to  minimum  give  a  mean  of  44-3  days  with 
extreme  values  of  26  and  62  days,  thus  showing  that  the  shortening 
of  the  period  has  l)een  mainly  due  to  a  shortening  of  the  interval 
from  maximum  to  minimum.  Joseph  Baa£NDBll, 

The  ObserTBlory.  Birkdole,  Southport, 
1886, 'February  8. 


TTie  Variable  Star  S  Vulpecula. 

Fbom  a  projection  of  a  series  of  observations  of  this  variable 
made  by  my  father  since  1862, 1  have  obtaiaed  the  following  dates 
of  maxima  and  minima  : — 


Maxima. 

No. 

Date. 

Mng. 

I, 

1863,  September  8. 

8-85 

2. 

November  21. 

90s 

3- 

1864,  June  13. 

8-95 

4. 

August  12. 

8-95 

5- 

October  28. 

8-9 

6. 

1865,  July  20. 

91 

7. 

October  2. 

9'«S 

8. 

1866,  June  12 +. 

9-0 

9- 

August  27. 

8-95 

10. 

November  8. 

8-9S 

II. 

1867,  October  15. 

90 

12. 

1868,  May  I. 

91 

13- 

July  15. 

9-05 

14. 

November  15. 

9-0 

IS- 

1884,  October  7. 

8-9 

16. 

December  13. 

9-0 

17- 

1885,  July  I. 

92 

18. 

September  11. 

91 

19. 

November  20. 

8-9 
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Minima. 

Ho.  Date.  Mag. 

1.  1863,  October  30.  9*65 

2.  1864,  May  16.  97 

3.  July  22.  9-55 

4.  September  30.  975 

5.  December  10.  97 

6.  1865,  April  24.  975 

7.  June  30.  9"6 

8.  September  14.  97 

9.  1866,  May  17  +  .  9-8 

10.  October  18.  9-8 

1 1.  December  23.  9"6 

12.  1867,  September  30.  9*6 

13.  December  2.  97 

14.  1868,  April  7.  9-8 

15.  June  17.  9*6 

16.  1884,  September  19.  9-8 

17.  November  21.  9*95 

18.  1885,  June  12.  9"8 

19.  August  20.  97 

20.  October  30.  975 

Diriding  the  maxima  into  two  groups,  and  treating  by  the  method 
)f  least  squares,  I  obtain  from  the  ist  group  («.  e.  Nos.  i  to  14  in- 
vasive)— 

Mean  Period=677i  days, 

Epoch=i866,  February  8-56; 

ind  from  the  second  group  (Nos.  15  to  19) — 

Mean  Period  =  67-97  days. 
Epochs  1885,  April  27-8. 

Treating  the  minima  in  the  same  manner,  the  ist  group  (Xos.  i 
to  15)  give- 
Mean  Period  =67-8 1  days, 
Epoch=i867,  January  18-65;  ' 

ud  the  second  group  (Nos.  16  to  20)  give — 

Mean  Period=67-69  days, 
Epoch=i885,  April  7-5. 

The  mean  period  of  the  variable  therefore,  as  derived  from  the 
rfwre  four  determinations,  is  67-795  days. 

The  mean  difference  between  the  calculated  and  observed  times 
of  maxima  in  the  first  group  is  4-26  days,  and  the  greatest  differ- 
mte  11-99  d*.^"'  *"d  i""  ^^^  second  group  1-50  and  3-70  days 
rwpectively.  In  the  first  group  of  minima  the  mean  difference 
betreen  the  calculated  and  observed  dates  is  3-97  days,  and  the 
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greatest  difference  1775  dajs,  and  in  the  second  group  2-04  ai 
2'6o  days  respectively. 

From  the  above  it  will  be  seen  that  the  differences  are  much  le 
in  the  second  groups  than  in  the  first  groups  ;  this  is  partly  owii 
to  the  fact  that  the  maxima  and  minima  in  the  second  series  ha' 
been  better  observed  than  those  in  the  first  series,  and  part 
because  the  period  was  undoubtedly  more  irregular  from  1863  1 
1868  than  it  has  been  from  1884  to  1886. 

An  examination  of  the  differences  between  the  calculated  an 
observed  dates  of  both  minima  and  maxima  shows  that  the  peiic 
had,  on  the  whole,  undergone  no  sensible  change  from  1863  \ 
1868.  From  a  few  observations  between  1868  and  1884  it  seen 
probable  that  it  became  very  slightly  shorter  after  1868;  it  ha 
however,  now,  according  to  the  second  groups,  again  assumed  it 
original  length. 

The  mean  interval  from  minimnm  to  maximum  is  20-60  dayi 
and  from  maximum  to  minimum  47*19  days ;  this  star  therefor 
belongs  to  the  class  of  \'ariables  in  which  the  increase  of  brightnes 
is  much  more  rapid  than  the  decrease. 

The  mean  magnitude  at  maximum  is  9*01  and  at  minimum  9-72 
the  mean  range  of  variation  is  therefore  071  mag.  The  highes 
magnitude  observed  is  885  and  the  lowest  9-95  ;  hence  the  extrtm 
range  of  variation  is  I'lo  mag. 

The  Oh«erT»torT,  BirkcUle,  JoSKPH  BaIKNDKIJ,,  Jun. 

Southpoit.   I  $86,  Feb.  8. 


History  of  Astronomy  in  the  Ninteenth  Century*. 

There  is  always  an  especial  pleasure  in  seeing  a  strong  and  skilful 
worker  engaged  on  a  worthy  and  congenial  task,  and  that  pleasant 
spectacle  is  abundantly  afforded  by  the  book  before  us.  The  rapid 
and  extraordinary  prmiress  of  astronomy  during  the  present 
century  had  struck  Miss  Gierke  as  lending  itself  with  facility  to 
untechnical  ttvatment.  and  as,  to  ose  her  own  expression,  it  had 
"  thus  btvome  pracrioable  to  describe,  in  simple  language,  the  most 
essential  parts  of  recent  astronomical  discoveries  :  being  practicable, 
it  could  not  be  otherwise  than  desirable  to  do  so."  For  this 
purpo««  she  has  prefem*d  the  historical  form,  as  setting  forth  not 
merely  *th,tt  we  know,  but  also  **«■  we  came  to  know  it ;  and  her 
complete  success  more  than  \  indicates  her  choice  of  a  theme  and 
her  manwr  of  treating  it.  The  book  she  has  produced  will  be  full 
of  interest  to  the  general  reader,  fior  die  history  of  the  manellons 
disrovieTies  made  in  astnMiomy  during  the  past  hundred  years  is 
told  in  a  felicitous  and  attiactiw  manner:  but  it  will  not  be 
le«s  highly  valued  by  the  student  aud  the  astronomer,  on  account 
of  its  completeiiess  and  acv-uracr.  and  the  really  remarkable  skill 

•  *  A  Popular  Hissvwr  ,<  A««:^1^«DlJr  AarinK  tl«*  Xiurteenth  OotnrT.'    Br 
jLCiM(lI.a((k».    Kdb»l«r|^:  A<kmMrilGlMtMBIatk,iUs.    468  pp. 
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k'^iUdi  the  leadiuK  point."  on  wLich  our  knowledge  has  been 

maed  in  each  subdivision  of  our  science  are  seized  upon  aud  set 

farlk.    For   reading  and  for  reference  it  will  be  found  equally 

is  divided  into  two  parte.  Of  these  the  first  deals 
be  Progress  of  Astronomy  during  the  First  Half  of  the 
ruth  Century :  and  thn  foundation  by  Sir  W.  Herscliel  of 
vnoniy  and  its  subsequent  development  form  the  lend- 
A  happy  instinct  has  led  the  authoress  to  jjive  a 
turn  to  this  portion  of  her  work,  and  the  effect  of  the 
little  sketches  she  has  here  woven  into  her  storv  of  Sir 
W.  Hepschel,  Bossel,  Frauuhol'er.and  others  is  very  pleasing.  The 
progresa  of  our  kuowlcdjje  of  the  Sun  up  to  the  eclipse  of  1851, 
tie  pianetenr  discoveries  of  this  period,  especially  th.it  of  Neptune, 
tie  pro^7«ea  in  cometary  astrouomy,  nud  the  improvements 
in  instruments  o<'cupy  the  third  to  the  sixth  chapters. 

TT»e  eccond  and  larger  part  of  the  work  deols  with  the  Kecenfc 
IVofress  of  Astronomy,  especially  with  solar  physics  and  the 
itcorcTvei  ot  the  spectroscope.  This  is  at  once  the  jjnrt  of  the 
book  which  was  most  required,  and  it  is  the  one  in  which  the 
■altaPW  is  most  entirely  at  home.  The  chapters  on  lieccnt  Solar 
UqMn,  Spectroscopic  work  on  the  Sun,  and  on  Comets,  arc  of 
wpwial  T»iue.  Just  such  a  collection  of  observations  and  summary 
d  ihe  rwult*  derived  from  them  as  an?  here  given  were  much 
andcd.  Here  and  throughout  the  book  the  authoress  writes  with 
th>  decision  and  confidence  of  one  w)io  is  well  acquainted  with  her 
nbjtett  and  ie  not  afraid  to  think  for  herself  and  announce  her 
•ni  decision.  Thus,  for  example,  the  connection  of  sun-spots  with 
pkartUT  configurations  on  the  one  hand  and  with  terrestrial 
Mteorofogj  on  the  other,  is  handled  without  undue  credulity  or 
■epticiflit ;  Prof.  Hastings'  coronal  theory  is  summarily  dismissed  ; 
Lockrer's  "  basic  "  lines  are  very  carefully  discussed,  with  a  leaning, 
whieh  will  be  now  generally  sympathized  with,  to  an  adverse  decision, 
lad  Draper's  claim  to  have  disfxivered  the  bright  line.s  of  oxygen 
B  tbe  solar  spectrum  is  accepted.  In  these  and  in  many  other 
uulcr  caws  the  evidence  on  both  sides  is  summed  up  briefly  with 
put  aid]!  and  fairness. 

Bwkitw  the  chapters  above  mentioned,  others  deal  with  the 
T«BperKture  of  the  Sun,  its  Distance,  the  Planets  and  their 
firt<Bilin,  Planetary  Evolution,  and  Stars  and  Ivebuln;.  The 
Mtaod  part  concludes,  as  did  the  first,  with  a  notice  of  the 
haimement«  made  in  instruments.  In  the  chapter  on  Stars  and 
mIbIk,  Vogel's  theory  as  to  the  types  of  stellar  spectra  ond  his 
ikoilaoD  of  Secchi's  nomenclature  is  freely  criticised.  This 
*^pter  and  that  on  Planetary  Evolution  are  less  satisfactory  than 
ifct  hoik  of  the  book,  the  former  being  somewhat  unduly  curtailed  : 
aswsitiaa,  for  example,  is  made  of  Dembowski's  observations  of 
Mils  stars ;  but  the  defects  in  either  case  are  of  the  slightest, 
BsdBpter  on  the  rarious  met  hods  of  determining  the  solar  distance, 
■  tk»  other  band,  is  particularly  well  written. 
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Thoiii^li  tlie  hook  covers  ao  wide  a  field  and  covers  it  so  vn 
that  noliiing  of  really  first  importance  is  omittt'd,  it  can  scarcely  I 
called  a  large  book,  the  ailmirable  condensation  which  has  taki 
place  being  due  partly  to  judicious  arrangement,  but  chiefly  to  t] 
terse  and  epigrammatic  style  in  which  Miss  Gierke  writes.  Search 
a  page  but  affords  an  exiiniple  of  somepilhy  iind  striking  expressioil 
Thus  on  p.  3  tlie  authoress  tells  us  that  "  observation  is  the  pitilei 
critic  of  theory,"  and  on  p.  172  refers  to  "  the  differences  in  likenai 
which  are  always  an  earnest  of  increased  knowledge."  Then,  tt/^iA 
we  are  reminded,  p.  437,  that  "for  every  triton  sun  there  a 
doubtless  swarms  of  miiiniuvs,''  whilst  from  time  to  time  we  mM 
short  and  striking  definitions  like  the  following,  p.  352,  "  the  teaj 
'  element '  simply  expresses  terrestrial  incapiibiiity  of  reduction 
To  this  terse  and  rigorous  style  it  is  larcely  owing  that  the  ' 
is  so  entirely  interesting  from  beginning  to  end  ;  there  is 
attempt  at  grandiose  or  sensational  writing,  the  facts  are  allow 
to  have  their  own  weight,  the  only  effort  made  being  to  pres 
them  MS  fairly  and  as  briefly  as  possible. 

A  very  valuable  feature  of  (he  book,  to  the  student  almost 
most  valuable,  is  the  numerous  references  to  the  original  pajM 
from  whence  the  facts  have  been  derived,  the  authoress  navi 
endeavoured   throughout  to  take  as  little  as  possible  at  Becoii 
hand. 

Miss  Gierke  does  not  herself  seem  to  have  had  an  observe 
training.  There  are  several  little  hiiit«  of  this  to  he  noted  he 
aiid  there.  Thus,  p.  216,  we  are  iuferentially  told  that  gresf 
dispersion  is  needed  to  see  the  prominence  spectrum,  and  the 
opinion  expressed  ou  the  "  Large  vrrmts  Small  Telescopes  "  contro- 
versy is,  we  venture  to  think,  scarcely  that  of  most  observers, 
and  exceeds  even  Mr.  IViiniuR's  contention.  But  these  and 
some  similar  criticisms  which  might  be  passed  are  of  details  only, 
tisunlly  of  insigniticant  details.  Cniisidered  as  a  whole,  Mlsa 
Gierke's  book  deserves  nothiirg  but  thi'  mnst  hearty  praise ;  it  baa 
been  most  conscientiously  and  skilfully  prejiared,  and  well  deserves 
a  )>I.'U'e  beside  Prof.  Grant's  '  History  of  Physical  Astronomy,'  to 
which  it  will  form  an  admirable  supplement.     E.  W.  Maundek. 


CORRESPONDENCE. 
To  tht  Editors  of »  The  Ohtervafory.' 

A  probable  Ancient  View  of  the  Solar  Corona 
without  an  Eclipse. 

GESTLEMEIf, — 

In  Dr.  Muggins's  most  interesting  paper  "  On  the  CoronT 
of  the  Sun,"  forming  the  Bnkerian  Lecture  for  last  year,  hesu^:est« 
that,  iu  conseiiueneti  of  a  slow  secular  diminution  in  the  extension 
and  brightness  of  the  corona,  as  the  Sun  slowly  loses  heat  and  the 
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t*  nbl»  to  the  «ppaKr> 
«C  the  Smb.  bat  wUA 


atk*' 

of  Tf  -  -       ' 

fiqgbaeaT 
a  total 
ia  tbts  ooasMtiiHi,  attcHMtM^  1 1 

ia  a  putaeohHjr  daar  aky  wImb  U«n<» 

M  asfiolliMn:  spMkiag(n(L3j)af 

_  plukiMpbj  in  Giweit,  not 

of  tb«  BaiMRir  IXiButiaa,  Plukatnt«i 

i«  rMsvTf  ror  T*i  ^/Kitm  Mi\«r  «i(pM^Mr 
«T«MrM*  JMCM  ^pOi  r4r  Aerira  ♦/■■■mi. 

Prof.  Onat  qaotea  Ifae  paange  ia  AM.  .Vadk.  Na  tSjS  (VoL 
InriL  pu  a2j),  Witb  tlw  ramark :  "^  It  appears  to  me  that  tb»  words 
btra  qootied  refer  bejaad  all  doubt  to  a  total  «clipaa  of  Um  Sim, 
aad  thus  the  pbeoocBeBon  aeea  euoompassiiu;  tbo  8un's  disk  was 
paallr  A'  wr'!!  as  Tettallv,  ideatical  with  the  modern  (mpimw."  And 
hr  ta  tliat  Pitttarcb,  in  a  passage  which  uiuloubt<HlIy 

nd-zi  ,         imena seen duriiis:eclip90s.»lhidtsl«sp<vially  lot lio 

Mate  total  eclipse  as  that  suppiisnl  to  Im  descrilk-d  bv  I'liilostntlug. 
Mr.  Chamber*  also  ('  IXiscnptive  Astronomy,'  3rd  edition,  p.  186) 
Mwimnii  tiiat  the  passage  refers  to  a  tot^il  eclipso  of  tbo  Sun,  nnd 
iaterpiets  the  last  clause  as  meauiug  ^  it  [1.  t.  the  ooroua]  lvp|K^itt^Hl 
eoiaodeDtly  with  the  total  obscuration  of  his  li(;bl,"  a  rtMnlcriu); 
wUeh,  I  submit,  the  words  will  not  bear.  Ho  also  prtxxvkvi  bin 
nfcf«ace  to  it  by  the  statomeut  (which,  ho\vovt>r,  I  wmuot  liud 
in  Philostratus)  tliai  "  the  death  of  the  EmpiTt)r  Doinitiaii  had  boon 
'Minounoed '  previously  by  a  total  eclips>o  of  the  iSun." 

It  is  rather  curious  that  «o  many  should  baviMiuuti^J  tb<i  piu^a!^ 
ss  rwferriug  to  suob  an  eclipiie  without  a.sc-ortaiiiiri)»  ivhdlhor  ono 
oocumfd  about  the  lime  of  which  Philostnit ut  woa  writing.  Hi<rr 
F.  K.  Giniel,  however,  in  hia  roceat  elabonite  and  iutorestinn 
'  Astronomische  UntersucbuniLren  iiber  Fiiisternisin,'  has  not 
(ailed  to  discuss  this  point,  aud  to  show  that,  an  u  matter  of  fact 
no  total  eclipse  of  the  Sun  was  visible  in  Gn-oi-t?  durinj;  the  tivo  y.-nrs 
in  which  Apollouius  resided  tbert>,  not  loii)j;  iK'lore  iliitits^astinjttion  uf 
Doiuitiao,  which  occurred  ou  the  iSthot  S<<|i(iirnlM>r.  a.d.  i;6,  whua 
Apcilloiiius  (as,  to  use  a  plirase  now  common,  "every  inti<llij{,)iit 
»ebooll»oy  knoivs")  was  ai  Epiiesus.  An  oclipxe  iude«Hl  (iccumij  ,jii 
ijst  of  .May,  a.d.  95,  but  its  pnrici|ial  scene  was  China  and 
farther  India ;  it  wasavery  small  part.iiil  nclipse  in  WiiNUirn  .V»ia 
Mid  not  visible  in  lJn>ece.  "  Das  in  It-de  stehende  I'lmiiomimoii," 
therefore  concludes  Uerr  Uiuxel,  "  inag  wie  immer  gedcutot  werJuu 

*   lu  the  Bakorisn  Lecluro,  by  s  ainguJar  inifprmt,  this  word  (ths  ooroua)  1« 
iiuot«d  as  arcfapix. 

roL.  U.  K 
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erne  ErklSrung  desselben  als  Sonneufinstemigs  ist  von  Seite  di 
Hetbnung  ganz  nnzula>sig."     1  must  confess  it  seems  to  me  tlu 
the  language  of  Philostratus  does  not  read  like  a  description  of  j 
eclipse.     It  is  quite  true  lliat  he  goes  on  to  Bay  that  the  Proconi 
of  Aciiaia,  alarmed  at  the  phenomenon,  sent  for  Apollonius  fro 
Athens,  where  he  then  was,  to  Bcpotia,  having  heard  that  he  wi 
skilful  in  divination,  and  told  him  that  he  feared  all  thiugs  wou 
be  turned  into  night :  to  which  Apollonius  replied,  Oi'ipaei,  ein-ai  yi 
n   fK  Tqi   I  vKTus  TuvTTji  i/xJt.     But  thc  Proconsul   was  evident 
dreading  the  [)hi'nonienon  simply  as  a  presage,  and  the  night  1 
spoke  of  was  probably  a  metaphor  for  political  convulsions,  whii 
A[)ollonius  ii)tende«l  to  assure  him  would  be  transient.     At  I 
rate,  it  is  clear  that  no  eclipse  occurred  at  the  time  in  questif 
and  it  seems  tome  that  it  is  exceedingly  likely  that  thephenomet 
waa  a  manifestation  of  the  coroiw  in  a  very  transparent  state 
the  atmosphere  without  an  eclipse.  Yours  fuitbfuily. 

Blackheatli,  i886.  Feb.  3.  W.  T.Lliar, 


Proposed  Change  in  the  Astronomical  Day. 

Qbntlemen, — 

In  answer  to  your  invitation  to  give  my  opinion  on  the  6( 
resolution  of  the  Meridian  Conference  at  "Washington,  I  would  i^ 
for  space  in  your  Journal  for  the  following  remarks.  ^ 

The  diHiculties  and  inconveniences  with  Hhicb  astronomers  «H 
have  to  contend  if  they  adopt  the  propuseJ  change  in  the  astp 
noniical  day  have  been  .Mtrikin^^ly  set  forth  by  Professor  Newcon 
in  a  pn|)cr  in  the  '  Month.  Nut.'  (Jan.  1885),  in  a  letter  to  the  la 
Superintendent  of  the  Naval  Obsenalory  ('  Nature,' J uly  16,  1885 
and  in  a  speech  at  the  congress  at  Geneva  (*  Vierteljahrsschrif 
XX.  p.  228).  It  is  impossible  to  add  anything  to  the  weighl 
arguments  of  Prof.  Newcomb,  but  there  is  one  part  of  the  questic 
which  apjxiars  to  me  not  to  have  been  sulliciently  discussed.  Wl 
is  to  benefit  by  the  change,  and  who  has  hitherto  suffered  by 
astronomical  day  being  different  from  the  civil  day  ?  Is  it 
general  public,  of  whom  99  percent,  have  lived  in  blisjiful  i<;noi 
of  the  existence  of  an  astronomical  day  '?  Or  is  it  the  navigai 
But  if  a  sailor  is  intelligent  enough  to  learn  lio«  to  navigate  h 
ship  and  use  an  ephemeris,  surely  he  does  uot  require  any  eit 
amount  of  intelligence  to  learn  that  the  day  begins  at  Noon.  B 
even  supposing  that  sailors  were  liable  to  be  confused  in 
respect,  why  not  add  in  every  plat'c  in  the  Nautical  Almanac,  w 
the  words  "  Mean  Time  "  or  "  Apparent  Time  "  occur,  the  w 
"  the  day  commencing  at  Noon  "  ?  If  this  were  done,  it  wouI( 
impossible  for  any  one  to  make  a  mistake. 

The  editors  of  the  '  Berliner  Jahrbuch  '  and  the  '  Asf  rononi: 
Nachrichten '  have  joined  the  editor  of  the '  American  Ephemeris ' 
di.-clarlng  against  the  proposed  change  ;  and  as  many  other  i 
lluential  .astronomers  have  done  the  same,  there  is  at  present 
chance  what  ver   of   the   new  system   being  adopted   evea 
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■AjQCit;  of  &<tronotnerB.  It  seems  therefore  at  all  evenfs  necessary 
to  pMtpotie  its  introduction  for  at  lea.st  'en  years,  and  if  there 
then  Menu  more  chance  of  unnuimitj-  in  the  matter,  the  change 
■igM  eaminence  with  Jan.  i,  igoi.  Tours  truly, 

Aima^ObtmtoTy.  J.  L.  E.  Dreteb. 

Fafew6,  iSS6. 


Trained  Meteors. 
Oaaunaor, — 

ProfeMor  Fitzgemld  has  suggested  to  me  a  test  of  the  views 
•Uch  1  have  recently  been  advocating  in  your  columns  with 
ngud  to  the  participation  of  meteors  in  the  motion  of  tlie 
itBiMpliflre.  Many  of  these  meleors  are  accompanied  or  followed 
bf  ■trcakji  or  trains.  The.'^o  stn^alut  or  trains  corisistin;:  cbi>^tly  of 
hiltiil  air  (uith  the  possible  addition  of  vnporized  portions  of  the 
Brfcor)  audoubtedly  part:ike  in  the  motion  of  the  atmosphere : 
tai  ibtrrefore  if  the  meteor  does  not  so  participate,  it4  path  will 
not  he  in  the  i^ame  direction  with  its  streak  or  train.  To  show 
Ikis  bj  A  simple  diagram : 


1  the  meteor  become  visible  at  A  and  cease  to  lie  visible  at  B, 
rihuiK  the  line  AB  during  itsvisible  career.  Ltjt  AC  represent  in 
Mifilitaw*  and  direction  the  Earth's  motion  during  the  time  that 
Ik*  tteor  requires  to  travel  from  A  to  B.  Then  when  the  meteor 
tmfpmn  at  B,  it#  train  will  bn  in  the  line  BC,  not  the  line  AB. 
AaaM  the  Earth's  velocity  is  often  considerable  when  compared 
nk  tbat  of  the  meteor,  thin  shifting  of  the  train  ought  to  be 
■ally  perceived. 

UaiiinK  ci>Ti«ulted  two  of  the  great«8t  authorities  on  the  subject 

B  Ib^  Lin^om.  Mr.  Denning  and  Col.  Tupmun,  1  think  I  can 

jr  aar  that  no  such  shifting  in  the  position  of   the  train   has 

I  ubcfTTed.      In  the  case  of  very  long-enduring  trains  indeed 

'  fiiifttng  has  boen  notionl,  but  apparently  not  more  than  strong 

farrmla  would  account  for.     With  streak  or  trains  of  shorter 

_  tbun  vrae  no  deviation  at  all. 

]Ve  eondtidion  \rouId  appear  to  he  that  trained  meteors  partake 

thBr  in  the  (notion  of  the  atmosphere  that  the  s|)ectator  sees 

t  exactiv  a*  bo  would  do  if  the  Earth  was  motionless  (excepting 

Lof  cwi/sM*    i"  lb**"   •^"•^  ^^^  vdorUij  of  the  meteor  would   be 

I)  and  that   the  observed  radiaui-poiut  is  the  tiue  nuliaat 
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without  any  correction  for  the  Earth's  motion.  The  same  remarl^ 
will  probably  be  found  to  hold  good  for  the  majority  of  meteol 
but  there  may  be  some  exceptions.  Tours  truly, 

Dublin.  1886.  Feb.  13.  W.  H.  S.  MoKCT, 

The  Wedge  Photometer. 

GENTLEltEW, — 

My  criticism  of  the  Wedge  Photometer  in  the  '  Sidereal  Ma 
senger '  for  November  was  not  intended  to  apply  to  any  particuli 
instrument  or  observations,  but  to  the  theory,  and  to  call  attentic 
to  a  source  of  error  to  which  observations  to  be  made  with  a  wed( 
might  be  liable,  arising  from  differences  of  illumination. 

A  complete  wedge,  coming  to  an  absolutely  sharp  edge,  womj 
measure  the  faintest  stars  visible  with  the  full  aperture,  the  illuni 
nation  being  that  of  the  unol)structed  field  at  the  sharp  edge,  affl 
gradually  becoming  less  as  the  wedge  becomes  thicker.  For  th 
first  maj^nitiido  from  the  slinrp  edge,  with  a  low  magnifying-powei 
the  diiTcrence  of  illumiiialion.  if  neglected,  would  introduce  im 
portont  errors  in  the  rt'sulls.  For  each  succewiing  magnitude  t^ 
errors  woidd  become  much  less.  The  description  of  Prof.  Prn 
chard's  wedge  in  the  '  Observatory '  for  January  shows  that  1 
begins  more  than  3  inches  from  the  absolutely  sharp  edge,  so  that  i 
requires  more  than  twice  the  aperture  that  a  sharp  wedge  of  th 
same  length  would  require  in  measuring  the  same  stars ;  but  fo 
bright  stars,  where  the  difference  of  api-rturo  is  unimportant,  it  ha 
the  Advantage  that  at  the  very  beginning  of  the  wedge  it  cuts  ol 
four-fifths  of  the  illumirialion.  and  perhaps  much  more  than  tha 
proportion  of  the  disturbing  effect  of  the  illumination. 

Prof.  Pritdiard  claims  that  average  moonlight,  when  reduced  fl 
the  wedge  to  one-eighlh  (this  is  my  deduction  from  his  figures^ 
ceases  to  affect  the  results.  This  may  be;  and  at  the  s.ime  tim 
even  the  ordinary  sky  illiuniualion,  witha  wedge  fitted  to  meftfiur 
the  faintest  stars  visible  in  a  large  telescope,  may  produce  ai 
appreciable  error  in  the  resulting  m.agnitudes  of  those  faintea 
stars,  unless  the  amount  of  the  disturbing  effect  is  ascertained  an 
the  proper correcliou  applied.  While  it  is  better,  when  it  can  as  wel 
be  done,  that  larger  apertures  should  be  employed,  so  as  to  avoii 
the  necessity  for  the  correction,  it  is  desirable  that  small  telescope 
should  be  available  for  sueb  observations,  and  important  that  th 
necessity  for  the  correction  in  that  case  should  not  Iw  overlooked. 
By  referring  to  my  oliservntions  made  to  determine  the  amouQ 
of  extinction  caused  by  illuniinntion,  I  find  that  the  effect  of  th 
wedge,  at  the  point  where  Prof.  Pritchnrd  states  that  average  moon 
light  is  extinguished,  is  just  sufiieient  fo  reduce  the  light  of  thi 
Moon  and  the  sky  combined,  at  the  tirst  or  third  quarter,  to  th> 
light  of  the  sky  alone  without  the  wedge.  Comparing  with  thi 
blai-k  sky  of  the  thick  part  of  the  wedge,  according  to  those  obser 
vatioDs,  the  approximate  extinguishing  effect  of  the  light  of  th' 
full  Moon  would  be  at  the  same  point  '25  mag. ;  2  days  before,  '30 
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4  (kra  before,  -lo;  and  at  the  quarters,  -05  magnitude;  which 
voald  laad  to  the  conclusion  that  it  is  only  in  mi>aHuring  telescopic 
■tan  in  a  bright  moonlight  that  the  effect  would  be  appreciable 
wttfa  Iris  instrument.  Yours,  &c., 

Sair  fork.  iSS«.  Jao.  15.  Heitby  M.  Pabkoubst 

751*  Comet  w/i8i2  {Pona-Drooks)  in  1884. 

0E5TLSirZ5, — 

The  low  altitude  of  the  comet  as  seen  from  this  country  was 
mr  likely  the  reaMia  that  no  British  observation  of  the  triple  tail 

■by  Mr.  Barnard  at  Nashville,  Tenn.,  on  January  21    1884 
arralopr/  Vol.  Tiii.  p.  325),  has  been  publL<hed. 
h^fae  comet  on  tliat  night,  but  not  very  favourably,  owing  to 
^^■uda,  and  perceived  uo  difference  iu  its  appearance  from 
^^Kb  previous  evening.  \vh>.'n  the  southern  side  of  the  toil 
mncfa  the  brightest,  best  defined,  and  longest,  the  northern 
exteoding  but  a  short  distance.      With  naked  eye,  the  toil 
'  to  «  Ceti,  but  I  could  not  see  there  was  any  bifurcation. 
The  tjftxt  good  view  I  obtuined  of  the  comet  was  on  the  25th  at 
6^5  OJI.T. :  it  appeared  much  tiie  same  as  on  the  20th,  the  tail 
Ma^iog  to  a  point  equidistant  from  /3  and  1;  Ceti,  as  seen  with 
■fcid  97*%  >i^  I  suspected  it  a«  far  as  1;. 

(hi  aU  three  evenings  I  also  made  msv  of  a  binocular  field-glass 
rf  2*05  inches  aperture,  power  about  4,  without  seeing  any 
fcMw^iwg  of  the  taO.  T.  W.  Backuouse. 

itg«,  Jan.  37. 
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The  Council  of  the  Royal  Attronomical  Society, 


'  The  Otnerratory '  has  wisely  and  honourably  abstained  from 

t*  oootniTcrsiea  which   have  atfiicted   the   Boyal   Astronomical 

Intv.  a"'^   I  do  not  DOW  propose  to  revive  them.     Without  so 

^MT,"  I  think  1  m»r  veuturc  to  express  the  deep  personal  re$:ret, 

■t  aamingWd  with  »  sense  of  shame,  which  many  of  us  feel  at  the 

aisAka  of  Dr.  11*  L*  Rui^'t  name  from  the  list  of  the  Council. 

kw  if:  ■-'■'■"  ^'^"^  that  such  can  have  been  the  deliberate  wish  of  the 

aiiar  Society. 

*i~w..r  Bii  its  laeiiibers  there  is  not  one  who  has  more  highly 

thi9  highest  forms  of  amateur  astronomy  than  Dr.  De  la 

baa  tfaare  been  one  among  us  more  acceptable  as  a 

in  eoiiiis«li  or  influential  in  action.     He  also  formed 

it  link  between  us  and  the  other  scientific  societies. 

b^aara  gooe  by  the  Society  benefited  by  his   adminb'e  and 

rii  iiiiiMJ  n  Msrioes  as   Ho.iorarT  Secretary  and  as  IVesident. 

iMndty  to  the  iioci<<ty.  he  by  his  munificence  and  counsels  con- 

aiviad  mainH-  to  the  establishment  of  the  Observatory  in  Oxford, 

a  t4wM»  to  its  oaintenance.     I  might  add  more,  but  I  fear 
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that  even  what  T  havp  felt  impelled  to  urge  svil!  not  be  personally 
acwptftble  to  Dr.  Do  la  Rue,  who  has  rather  conferred  than 
received  honour  by  acting  on  the  administration  of  the  .Society. 

Tours  truly, 
Oxford  tTniTereity  Obnerrntory.  C.  PjllTCFURD. 


NOTES. 

AusTBiAX  Observatobiks*. — Of  the  1 9  observatories  at  present 
in  the  Austrian  empire,  10  may  be  considered  as  belonging  to  the 
state,  5  private,  and  4  to  the  religious  orders. 

Boydl  Observatories. 

At  Vienna  is  tlie  Royal  Observatory,  where  is  to  be  found  one  of 
the  largest  refractors  in  the  world.  This  instrument,  which  is 
27  inches  aperture,  has  roeently  been  erected  and  has  been  used  by 
Prof.  Vogel  for  8pectrosco|)ic  observations  of  faint  stars.  The 
systematic  search  for  small  planets  is  carrii'd  on  with  a  1 2-inch 
refractor.  Another  work  of  the  Vienna  Observatory  is  the 
computation  of  the  elements  of  comets  .ifter  their  discovery. 

Tlie  other  observatory  at  Tienna  is  at  the  Koyal  Polvtechnic 
and  is  used  only  for  geodetic  and  show  purposru.  The  University 
of  Graz hasan  observatory  fitted  with  a  6-infh  and  several  smaller 
instruments;  but  its  unfortunate  position  prevents  its  usefulness. 

At  Prague,  Prof.  Weiiiek  deserves  the  greatest  credit  for  every 
work  he  has  managed  to  get  out  of  his  observatory.  He  has  a 
6-inch,  mounted  on  a  staging  and  without  a  movable  dome,  so 
that  he  can  only  observe  two  hours  either  side  of  the  meridian, 
and  then  only  such  objects  whose  altitude  is  less  than  55°.  The 
observatory  attached  to  the  University  at  Krakau  appears  to 
Bene  for  purely  teaching  purj)0S€8.  The  marine  observatory  at 
Pola  was.  under  Dr.  I'alisn,  one  of  the  most  ai-tive  in  Europe, 
Besides  the  well-known  6-iii<-h  of  asteroid  fame,  rhere  is  a  7-iuch 
nieridian-cirde  by  S'mnis  iiud  a  12-inch  reflector.  The  present 
Director  wishes  to  occupy  liimself  with  celestial  photography. 

At  the  Murine  Academy  in  Trieste  there  is  an  observatory 
principally  employed  in  timing  and  regulating  chronometers.  It 
has  a  3.^-  or  4-mch  equatorenl.  Besides  thpse  there  are  three  other 
observatories,  viz.  the  Hoyal  Polytechnic  and  Central  Meteorological, 
boih  at  Budapest.  The  former  has  a  5-iiH-h  and  the  latter  a  4-inch 
refractor.  Ko  work  has  \>eea  done.  The  third,  at  the  University 
of  Kiausenberg,  eii8t«  more  on  paper  than  in  reality. 


Private  Ohservatoriet. 

The   largest  and    best   fitted  private   observatory   is   that    of 
O'-Oyalln,  in  1 1  ungary.   This  aatro-physical  observatory  was  founded 

•  Prom  •Siriui,' 
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land  ia  oaed  by  Dr.  KonkolT.    Iliere  an  in  ose  thete  i 
'e(  13  and  6  tndiM  aperture  respeettrelr,  and  a  ^MI^  eoIlMtiao  j 
of  iseetnl  and   kindred  appantos.     Tbe   failing  heallii  of  Dr. 
KanJcolj  leaMsa  tlie  oatpoft  of  the  obaMiaHirj.  tbrao^  vhidi  tW  | 
naaae  ol  Hangaiy  h«a  beeoie  knoani  is  tlie  aatmiKMBeal  wocU. 

Tlw  aatrr>-phr3iad  obaervatorr  at  Her^y  bebagi  to  E^  too 
Ooftliard.  He  haa  a  good  reflector  vtth  ftMJhat  dock  work,  and 
•lao  a  £iie  4i-aidi  refractor.  The  weak  doae  bjr  M.  Ootibaid  ia 
extnordiiiaiy;  hia  ctiief  time  is  takes  op  bjr  I'rhwtial  pbotognpkr 
Hid  speetroaeafHe  ofcaenratioaa  of  atan. 

TkapriTBteobeerrBtonrof  Herr  Oppober  at  TiaoM  haa  a  7-indi 
and  a  4-indi.  and  baa  done  good  work  Bafann«r  year*  in  ohamatiiiaa 
of  aateroids  and  newij  dueorered  oomete.  At  tbe  praaeat  tiaie 
jta  candhion  b  not  ao  good  as  oould  bs  wiaked.  Herr  Opfpober  ia 
prBTBDtod  bf  other  work  &om  taking  aatxtxiomieal  cbaerratkinfl. 

Hot  Kn£aer,  a  hanker  of  Yienna,  has  completed  an  obsermtorj  at 
Ban.  Tbe  plan  of  work  with  his  lOHnck  refractor,  aoanted  bf 
Sepaold,  ia  not  ret  knonrn. 

A  fee  finer  t^Merratorr  has  jast  been  founded  at  Kia-Kartei  1^ 
Barao  Podmanieaky.  The  principal  inatmment  is  a  7-inm 
refBetor  bv  Men,  with  a  moanring  b^  Cooke.  Ibe  work 
eoauaeooes  next  rear  with  phrsical  obaerratiaoa  of  tfaa  Son,  Mooo, 
and  pUueta,  and  also  doobb-star  1 


EpUeopat  Oiurpotariet. 

:  these  that  of  Kalocaa  takea  tbe  first  rank.     It  b  known 

a  splendid  7 -inch  with  clockwork  by  Men  and  also  a 

The  direction  of  this  obserratorjr  was  at  first  entrusted  to 

old  man  who  wanted  to  do  eveej  thing,  and  the  resalt  waa 

TWe  present  director  obeerres  sun-spots    in    a    diftereot 

'  to  astroaomera  at  Potsdam,  O'-Ojalla,  and  Zurich. 

tbe  old  instruments  in  the  obserratorj  at  Earisbmg 

I  a  fine  3-inch  meridian-circle. 

£rlau  is  a  renowned  ob«erTator7  in  tiie  ejes  of  common  folk,  for 

titlepagp  of    KalenJar^   one   reads    "  Computed   for  tiie 

I  of  J^  bv  Prof.  Dr.  F.  A.  Ton  M^  Director  of  the  Epbcopal 

at   Erlao.     No  obeerrations  hare  erer  been   made 

The  ob»erratorT  at    KrfmstDiinster  belong?   to  the   Order  of 

enedicta  and   reached  its  zenith  under  tbe  direction  of  Father 

One  can  truly  say  that  the  mnnt  worthy  Father  worked 

with  his  small  instrument  (5-inch)  and  observed  nrery 

non  within  its  power. 


A  Nrw  Obsebtatort  rx  Hctxgabt. — Baron  PodmanieBkr  and 
hb  wife  hare  had  erected  an  obsenratory  on  their  estate  at  Ivis- 
Kattcl,  near  Budapest.  The  obserratorr  is  fitted  with  a  7-iuch 
aduomatic  with  its  full  complement  of  eyepieces  and  a  Zolluer 
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spectroscope,  besidtss  two  smaller  instruments  of  3I  and  2  inches, 
tlie  former  being  mounted  as  a  comet-seeker.  The  observatory  will 
be  devoted  to  physical  observations  of  Sun,  Moon,  and  Planets,  and 
ComctH,  as  well  as  obsenations  of  double  stars  and  nebulae.  Dr. 
Konkol\  has  superintended  the  fitting  out  of  the  observatory. 

Stability  or  SATUB^'s  Biiros*. — Laplace  has  shown  that  the 
stability  of  Saturn's  ring  di'pends  on  the  condition  that  it  should  be 
subdivided  into  a  number  of  concentric  rings  with  different  veloci- 
ties of  rotation,  so  that  even  if  observation  did  not  enable  us  to 
substantiate  this  view,  the  theory  of  gravitation  is  sufficient  to  de^ 
monstrate  it.  More  recently  Tisserand  has  confirmed  Laplace's 
result,  and  shows  that  a  single  ring  could  exist  only  if  the  density 
of  the  ring  wer<>  considerably  greater  than  that  of  the  planet,  and 
has  calculated  the  maximum  breadth  of  each  elementary  ring  in 
terms  of  its  density  and  mean  radius. 

Starting  from  the  proposition  that  each  elementary  ring  most  be 
smaller  as  its  density  is  less,  M.  Poincare  proceeds  to  show,  in  the 
paper  before  us,  that  if  the  density  falls  below  a  certain  limit,  any 
fluid  ring  is  unstable  whatever  its  size  may  be.  Under  the  influence 
of  the  least  perturbation  the  ring  is  not  only  subdivided  into 
several  oonc«>ntric  rings,  but  breaks  up  into  a  number  of  small 
satellites.  The  numerical  result  at  which  M.  Poincare  arrives  is, 
that  if  the  rings  were  fluid  and  moved  as  a  whole,  the  density  of 
the  interior  ring  should  be  at  least  one-fifth,  and  that  of  the 
exterior  ring  at  least  one-sixteenth  of  that  of  the  planet.  Max- 
well estimated  that  a  ring  composed  of  small  particles  could  be 
stable  only  if  iK«  mean  density  were  at  ntont  equal  to  one  three- 
hundredth  of  that  of  Saturn  t. 

As  the  volume  of  the  system  of  rings,  assuming  its  avera^ 
thickness  to  be  alxiut  o"-oi  at  mean  distanoe,  is  only  37^^  that  of  tbe 
planet,  its  ma.<s  on  this  estimate  cannot  exceed  g-|^  that  of  the 
pl.anet.  The  attempts  to  determine  the  mass  of  the  ring  syston 
from  obscnation  have  not  hitherto  been  satisfactoir.  Bessd 
found  m,  the  reciprocal  of  the  mass,  as  i  iS.  'Meyer  as  i960.  Br 
a  misprint  in  the  '  Obsenatory,'  Vol.  vi.  p.  279.  this  latter  valiu 
is  given  as  119*1. 


Halxet's  SorTHERX  CATAixxsrE. — "With  reference  to  his  letter 
on  this  subject  in  the  •  Observatory'  for  De<*mber  1SS5.  Mr. Lynn 
desires  to  correct  the  suggestion  lie  there  made  that  Ualley'sname 
was  omitted  from  the  titlcpage  of  the  catxlmrue  by  Flainsteed's 
orders.  "  The  '  Historia  Co'lestis '  was  not  actua-ly  published  until 
1725,  nearly  six  years  after  the  death  of  Flamsteed.  who  died 
before  the  second  volume  wa<  quite  completed.     The  remaiodo'  of 

•  Bulletin  Aotronomique,  Tomr  ii.  p.  507. 

+  By  «  «!ip  M.  Poincor.  Mat«  tliikl"  Mii\w<>ri  made  this  CKEimaaan  wHfc 
regard  10  ''un  Kiineau  fluido." 


M«.l«86.1 


Notet. 


187 


tkt  niliime  and  the  whole  of  the  third  were  finished  under  the 
CHI  md  BQperintendence  of  Joseph  Crosthwait,  assisted  by 
.tfanham  Sharp,  who  corresponded  with  him  from  Little  Horton, 
kii  n»HTC  place.'"  Mr.  Lynn  further  shows,  by  extracts  from 
CVostbinit's  letters  to  Shnrp  (published  in  Bnily's  '  Flam  steed '), 
lial  th«  entire  responsibility  for  the  omission  of  Halley's  name 
I  with  Crosthwait. 


Tm  Washtsgtojt  Obskbvatort. — Commodore  Geo.  E.  Belknap, 
l'>  N,  Suj>erintendent  of  the  U.S.  Naval  Observatory,  has  issued 
•'  Atiiiiml  Report,  dated  Oct.  5,  1885.  During  the  year  the  26- 
:-ii  F!.jiin:or»--al  hns  continued  in  charge  of  Prof.  A.  Hall,  who  has 
S.n  .-in pi' I ■,>••!  in  observing  the  Satellites  of  the  large  planets  and 
I,  '-li^rN.iiiijn  of  double  stars.  The  observations  of  the  Satellite 
■••  N-  (■tiin.j  ;ujd  those  of  the  two  outer  Satellites  of  Uranus  have 
•-:,  'liron-M-d.  and  the  results  published.  A  discussion  of  all  the 
—  r.  ;>Mon%  of  laperus  is  now  finished  and  has  been  recently 
:.  :  'iioJ.  The  instrument  and  its  subsidiary  apparatus  are 
J]  civd  working  order,  and  the  dome,  43  feet  in  diameter,  is 
km  rwTolied  with  great  ease  by  means  of  the  4  horse-power 
^•Hngrne  which  has  been  connected  with  it.  The  Transit- 
nifle,  in  charge  of  Prof.  Eastman,  has  been  employed  in  theobser- 
ntioDB  of  : — ( i)  Stars  of  the  Ajnerican  Epheiueris  :  (2)  The  Sun, 

,  and   major  and  minor  planets;    (3)   Miscellaneous  Stars. 

ih^  \n»t   report  5520  observations  have  been  made,  including 
faof  •  .  70  of  the  Moon,  and  56  of  the  major  planets,  and 

64  of  "T  planets,     The  9'6-inch  Equatoreal  was  in  charge 

tH  Cotnmaiider  8ami>8on  and  Prof.  Frisby.  The  work  of  the  in- 
muatait  has  ()een  confined  to  observations  of  comets  and  asteroids 
aad  of  oei'iiltations  of  stars  by  the  Moon,  as  well  as  the  verification 
■ad  rorre<rtiou  of  doubtful  observations  of  stars  and  asteroids  mode 
wTlh  o<her  instrnments.  The  work  of  reducing  the  observations 
■ade  with  the  Prime  Vertical  Instrument  in  1883-84,  for  the 
iftcnnrnalioQ  of  tiie  constant  of  aberration,  has  been  pursued, 
ftvpantioos  have  been  m.ide  for  carrying  out  tht>  projected  scheme 
«f  abMTTations  with  reforenc-e  to  the  problem  of  change  of  latitude 
with  thi»  iiistrument  in  conjunction  with  the  Lisbon  Observatory. 
Ike  «arions  pha.'s<^s  of  the  annular  eclipse  of  the  Sun  of  March  16, 
18S5,  were  observed  and  99  photographs  were  taken  with  the  photo- 
nic apparatus  of  the  Transit  of  Venus  Commission.  The 
wraaaaic«ler«  and  Time  SenieeDepartment,  under  Lieut.  Pendleton, 
tppMj*  to  b«?  in  a  verv-  efficient  state.  There  are  at  present  240 
tamoomefrrs  at  the  Observatory  for  various  purposes.  The  total 
taniher  of  time-bolls  now  dropped  bv  the  Observatory  signal  is 

CoBisodore  Belknap  points  out  how  desirable  it  is  that  the  work 
•{  tikjos  Sun  photographs  daily  should  be  inaugurated  as  soon 
•  pauibJe.  Such  work,  if  pursued  systematically  and  continuously, 
voald  put  th«  Naval  Observatory  on  a  footing,  in  this  regard,  more 
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nearly  fqual  to  that  of  the  larger  foreign  Observatories.  Th< 
Su|KTiiitondent  also  renews  the  recoramendiitions  of  his  prede- 
cessors for  the  ri.^moval  of  the  Observatory,  at  an  early  day,  to  the 
new  site  selected  and  purchased  for  such  purpose  in  i38i.  Th 
present  location  is  unhealthy  in  the  extreme,  and  those  who  , 
called  upon  for  night  service  suffer  more  or  less  from  malaria  ' 
good  part  of  the  time.  Fogs  also,  gathering  over  the  Potamac  at 
cercain  seasons  of  the  year,  frequently  obstruct  the  observers,  and 
many  desirwl  opportunities  for  astronomical  work  are  lost  in  conse- 
quence. In  the  programme  of  work  to  be  carried  out  at  Washington 
during  the  current  year,  recently  issued,  we  note  that  it  is  proposed 
to  commence  observations  of  variable  stars  with  the  9'6-iiich  equa- 
toreal.  A  photometer  for  tliis  instrument  has  bt>en  ordered  from 
Alvan  Clark  and  Sons:  a  spectroscope  by  Hilger  is  ri>ady  for 
attachmeut. 


BaJ 


Thb  Lsisen  Obsbuvatoiit. — We  have  received  Prof, 
huy/.eu's  Report  on  the  work  of  the  Observatory  during  the  year 
ending  Sept.  15,  1885.  In  March  last  preliminary  work  in  con- 
nection with  the  installation  of  the  new  equaloreal  was  commenced. 
The  object-glass  of  this  instrument  (furnished  by  Alvan  Clark  and 
Sons)  is  of  to4  inches  aperture  and  12]  feet  focal  length.  The 
mounting  was  supplied  by  the  liepsolds,  and  was  finished  bv  the 
beginning  of  August,  and  the  iustrumeat  got  ready  for  use.  As 
far  as  it  has  yet  been  tested,  Prof.  Bakhuywn  expresses  himself  as 
well  pleased  with  its  perfurmance,  which  compares  favourably  with 
that  of  other  large  instnnneiits.  The  Ijeiden  Observatory  is 
therefore  for  the  first  time  in  possession  of  a  refractor  of  a  size 
adequat<"  to  the  requirements  of  a  firsts-lass  observatory,  and  we 
doubt  not  but  that,  in  Prof.  Bakhuy/xMi's  hands,  it  will  be  made 
e.\celleiit  use  of. 

During  the  year  to  which  the  Report  refers  the  meridian  circle 
was  employed  on  observations  of  a  restridinl  list  of  fairly  bright 
stars  situated  in  the  immediate  neighbourhood  of  the  pole.  It  is 
expected  that  this  list  will  be  cleared  off  during  thf  present  winter. 
In  the  past  year  340  observations  of  B.A.  and  517  of  declinatiou 
of  these  stars  vverf  made.  For  time  deteriniurilions  491  transits  of 
clock-stars  and  128  transits  of  Polaris  for  azimuth  error  were 
obtained.  With  the  7-irich  refra<;tor  nine  observations  of  Wolfs 
Comet  were  made.  Between  October  1884  and  March  1S85  in- 
vestigations were  carried  out  with  reference  to  the  errors  of  the 
observations  of  diitineters  of  Mars  and  Uranus  made  with  Airv'g 
double-image  mieroineter  in  former  years.  These  consisted  in  the 
measurement,  with  (he  double-image  micrometer  attached  to  the 
7-iiich  cquatoreal,  of  artificial  disks  formed  by  piecing  circular 
holes  in  a  copper  plate,  constructed  and  illuminated  so  as  to  re- 
semble exactly  the  size  and  brightness  of  the  planets  themselves. 
The  results  of  these  investigations  will  be  published  shortly. 
During  the  month  of  September  some  observations  were  obtained. 
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bath  of  tiie  bti^tnoM  and  distauce  from  neighbouring  stan,  of  the 

5v««in  Andromeda.     With  the  snull   equatoreal  verifications  of 

pOMtion*,  in  which  errors  were  sijgpectect  of  some  stars  in  the 

rtHlnpir    which     i<*    being    prepapxl    by    Dr.    Kam   were   made. 

Priif.  IC:it)i.'yu  haw  arnvngwl  to  carry  out   a  plan  he  has  formed  of 

I.  L-  thf  detenniimtioa  of   stellar  piirnllaxes  by  means  of 

Ci..-.-...-?   of    R. A.  observed    with  the  meridian  circle.     The  in- 

ftrumeot  is  to  be  put  at  his  dispo.'a]  for  some  hours  daily  to  enable 

ks  to  OUTT   out   this  important   work.      The   reduction   of  the 

Mridisa  obaemtions   1877-1SS5  is  in  a  forward  state.     Some 

pmjTUW  lia«  aUo  been   made   in   reducing  the  zone  observations 

147^-76-     Dr.  E.  F.  Bakhuyzen  and   Heer  Wilterdink  have  been 

■pkmd  in  th««e  reductions.     Prof.  Bakhuyzen  himself  has  been 

BRupu'd  with  his  work  on  the  rotation  period  i>f  Mars  ('  Observa- 

t04,  p.  437),  recently  published  as  au  extract  from  and 

•  •  of  vol.  vii,  of  the  '  Annals  of  the  Leiden  Observatory.' 

'      iiifK.'  that  this  volume  will    be  soon   published  in  its  entirety, 

-.i.il  Ml  us  the  valuable  results  of  meridian  observations  which  have 

'.  ■  t:  ^-cumulated  during  recent  years  be  made  available  to  astro- 

f.i'ni  rs  generally. 

T>  >rBM  Stab  61  Cvosi  '.-Dr.  C.  F.  W.  Peters,  of  Kiel, 

led  in  obtainiug  elliptic  elements  of  the  orbit  of  this 

■'le  star,  which  appear  to  represent  the  observations 

-t  times  down  to  1883  with  considerable  accuracy. 

;iL  at  a  determination  of  the  orbit  of  this  binary  was, 

I'  made  by  Mr.  N.  M.  Mann,  of  Rochester,  N.  Y. 

■r,"  ^furch  18831,  who  obtained  an  ellipse  with 

Mid  «>crfntrii-ity  o'248^.     The  places  computed 

■  ■"  with  the  observed  places  as  closely  as  could 

,  1.     It  is  of  course  impossible  as  yet  to  obtain 

ioT  thing  like  a  definitive  orbit  in  the  case  of  a  body  revolving  in 

nrh  an  immense  period  as  the  companion  star  in  this  instance 

ndoahti'cily  does ;  it  is,  however,  a  great  step  in  advance  to  find 

tkat  thf»  long  series  of  measures  can  be  satisfactorily  represented 

b»  an  elliptic  orbit.     Dr.  Peters  finds  the  period  of  revolution  to 

%2'6  v«ars,  and  the  angle  of  eccentricity  of  the  ellipse^  10° 

0*1736),  and  gives  the  following  ephemeris: — 

1885-0         1887-0  1889-0  i89i'o 

n     ..     ii9°'7  tjo'^'s  i2i''-3  i22°'t 

2o"-6o  20"*8l  2l"-02  2l"'23 

,ng  the  poralbuc  of  61  Cygni  tobeo"'37,  Dr.  Peters' elements 

r  the  sum  of  masses  of  the  components  0-826  that  of  the 

panillax  be  o"-S4    the   fnu-tion  is  0-266  ;  in  the  mean 

the  combined  mass  of  the  system  is  about  one-half  the 

whilst    the  me.in  distance  between  the  stars  is  about 

tlmt  of  the  Earth  from  the  Sun. 

*  Altfon.  Noehr.  Not.  1708,  1709. 
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21 ''44 
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The  Obbit  or  Iapetus*. — The  outer  satellite  of  Saturn   hi 
been  observed  i-egularly  at  Washington  since  the  ereftiou  of  to 
26-inch  refrnctor.     This  pftper  contains  a  very  thorough  discussioi 
by  Prof.  Hall  of  all  tlie  observations  made  by  him  between  Jun/ 
10,   1875,  and  February  29,   1884,88  well  as  of  a  few  made  b, 
Prof.   Newcomb  in    1874.     During  the   years    1875.    1876,  aa 
1877  Prof.  Hall  obsi^rved  differences  of  R.A.  and  declination  < 
Saturn  and  Iapetus.  as  well  as  the  usual  observations  of  position 
angles  and  distances.     He  expresses  himself  aa  well  pleased  with  th 
results  of  this  method  of  observing,  and  states  that  he  considei 
that  it  is  a  better  one  for  this  sntellit"  than  that  by  position-angl 
and  dislance.     Iapetus  is  so  ilistant  from  it  primary,  that,  notwith 
standing  the  distance  of  iSaturn  from  the  Sun,  the  mass  of  the  latta 
exerts  an  important  influence  on  the  motion  of  the  satellite.    Accordi 
ingly  in  deducing  his  tinally  adopted  elements,  Prof.  Hall  takfll 
account  of  tlie  periudii-a!  perturbations  produced  by  the  Sun.     In 
computing  thr'sp  perturbations,  the  terms  dt*])emling  on  the  position 
of  the  sati'llite  in  its  orbit  were  omitted  :  it  «iis  found,  however,  that 
the  larger  ones  arising  from  this  cause  would  change  the  apparent 
position  of  the  satellite  by  sis  much  as  0"'$.  and  ought  strictly,  there- 
fore, to  liave  been  included.     The  action  of  Ju)>iter  on  Iapetus,  as 
well  as  the  long  iueiiuality  b**tween  Iapetus  and 'i'itjin  (arising  from 
the  fact  that  live  periods  of  Titan  are  nearly  e(jual  to  one  of  Iapetus} 
have  also  been  investigated  by  Prof.  Hall,  who  concludes  that  these 
disturbing  causes  may.  for  the  present,  he  left  out  of  consideration. 
The  following  are  the  two  sets  of  mean  ellii)tic  elements  found  by 
Prof.  Hall  from  two  series  of  observation,  vi/.. : — (i)  differences  of 
K.A.  and  declination  observed  in   1875.  1876,  and  1877;  and  (2) 
position-angles  and  distances   oKserved   from    1875  to  1884,  both 
sets  being  corrected  for  the  periodical  perturbations  produced  by 
the  8un. 

Epoch  in  G.M.T 1876  Sept.  20-5. 

Mean  Longitude  at  Epoch  7"34'46''-i^ 

Perisatumium 350  22  25  -4  I  Mean  Eq 

Node  on  Ecliptic 142    27   17  -2  j    1876-0. 

Inclination  to  Ecliptic.  ...  t8  33     4  '^J 

Mean  Distance 5 15"'523  + 0-0320 

.     Eccentricity 0-028087 

Epoch  in  G.M.T 1880  Man;h  17-0 

Mean   Longitude  at   Epoch  26   46'  26"-3 

Perisatiirniuni    353    1456-5+   86"-28  <  I  Mean  Eq. 

Node  on  Ecliptic    142   26  41  -4-  126    00  <  |     i88o-o 

Inclination  to  Ecliptic   ....  18  33  39  -5-    10  -Hot J 

Mean  Di.stance 515-512+0-0470 

Eccentricity   0-026950. 

The   annual    variations  of    the  elements  given  above  (de 


*  WnahingtoD  ObnervBtiona  for  1882.     Appendix  I. 
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of  ancient  and  modem  obBenrations)  include  the 

[  preeasrion,  t  being  the  number  of  years  from  i88o"o.     The 

■1  by  comparing  Herschel's  observations  of  1789 

s  observed  in  1880  and  1881,  is  79'33ioi52 

*-^mbtuing  this  period  with   tlie  final  value  of 

5'S  'S'QS'  ''^^  reciprocal  of  the  mass  of  Saturn 

Thin  of  course  is  the  mass  of  the  entire  system 

•line  the  planet,  ita  ring,  and  satellites)  ;  but  the 

,  na_'  t!--  'I-  -i   new  determination  before  it  can  be  used 

fcty,  a-  I!  '-(Is  value  1/118  is  probably  much  too  great, 

at  nothing  is  known  of  the  masses  of  the  satellites  except  that  of 
Titma,  to  that  we   are  unable  as  yet  to  det^rmitie  the   mass  of  the 
I  apart  from  that  of  its  system.     Prof.  Hall's  valuable  paper 
with  tables  of  the  motion  of  lapetus  extending  from 
i  to  1950. 


TSX    TEMTKEATtlBE    OF     THE     SURFACE     OF     THE     MoON. — An 

jnportant    memoir    by    Prof.    Longley    on   the    above    subject, 
oaaimaaicstcd  to  the  Xational  Academy  of  Sciences,  Octolier  17, 
1884,  waa  published  a  little  while  ago.     Prof.  Langley  commences 
bb  iBttiBOir  with  a  review  of  previous  researches  and  especially  of 
Lord  Rosae's  on  the  same  subject.     He  ne.\t  proceeds  to  investigate 
tkr  diathcmiancy  of  glass  for  solar  and  lunar  rays  respectively, 
Sadin^  as  Lord  Kosse  bad  also  done,  that  the  solar  rays  passed 
Ikroogh  glaso  in  a  much  larger  proportion  than  the  lunar  rays  did. 
Bnt   Prof.  Ijangley  did  not  consider  that  Lord  llosse's  inference, 
ika!  mach  of  the  Hun's  heat  was  absorbed  by  the  surface  oF  the 
Hood,  and  so  chanfred  into  heat  of  low  refrangibility,  was  necessarily 
nrrect,  since  the  Moon  might  exercise  a  .vlectiw  absorption  ;  and 
lis  otinermtions  have  convinced    him    that  this    is  the  case  to  a 
naarkable  extent,  so  that  there  is  "a  preponderance  in  the  lunar 
»pectfum  of  the  rays  of  long  wave-length  and  hence  a  tendency  to 
laase  a  smaller  percentage  of  lunar  rays  to  be  transmitted  by  glass 
Umb  of  solar,  and  this  independently  of  any  effect  from  beat  re- 
taliated by  the  lunar  soil." 
Forth«r  obsenations  recorded  either  in  the  paper  before  us,  or 
^in  a  l»t«r  one  laid  before  the  Academy  in  November  last,  have  led  to 
tctnking  conclusion  that  we  receive  from  the  Moon  heat  of  lower 
:ibility  than  from  the  Sun,  for  whilst  the  solar  spectrum 
tmainatfS    abruptly    near  the    point   where  \  =  3fi,  the  lunar  is 
tianable  much  further.     This  result  has  an  import,ini  bearing  on 
wotlMr  gobjeet,  the  transmission  of  radiations  of  low  wave-length 
tbroogb  our  atmosphere,  for  prior  to  Prof.  Langley "s  researches  it 
Wd  bran  assumed  that  it  was  more  opaque  to  the  infra  red  than 
to  the  riflible  mys.     The  luuar  heat  spectrum  which  after  much 
tnaUe  Prof.  Langley  has  been  able  to  obtain  shows  two  maxima — 
one  oorreaponding  to  the  maximum  in  the  solar  spectrum,  and  due 
*  Diflkrincr  iittio  (nm  the  rolue  rrcpntl;  found  by  Dr.  Meyer,  viz.  348i'9. 


[No.  108. 


to  reflected  light ;  the  other  indoiiaitely  lowur  dowu,  due  to  the  Moou 
itself  and  corresponding.  Prof.  Langlej  cousidertt  from  his  study  of 
the  spectra  of  frigid  masses,  to  a  tt-mperuture  below  that  of  melting 
ice.  A  comparison  of  the  spectra  ublaiued  from  the  Moou  in 
summer  with  those  obtained  in  winter  shows  that  a  much  greater 
amount  of  heat  is  received  from  the  Moon  in  winter  than  in 
summer.  "  This  may  simply  be  due  to  the  greater  amount  of 
aqueous  vapour  in  our  own  atmosphere  in  the  summer  as  contrasted 
with  the  winter  clarity." 

In  the  pajjer  read  before  tlie  National  Academy  last  November  *, 
Prof.  Langley  also  meutions  that  "  by  directing  the  bolometer  to 
the  zenith  and  to  the  horizon,  the  tcmpi-riiture  of  space  has  beeu 
measured  by  direct  eJtperimcnt  for  the  tii-st  time.''  In  these  last 
experiment*  Prof.  Langley  has  found  that  tlio  atmo.sphere  transmits 
the  Earth's  heat  more  readilv  thau  the  tiuu's. 


CflAJfOBS     IK     THE     RADIATION     OF     HeaT    FEOM     THM     MoOK 

DUKiNo  A  Luna  It  Kci.ii'sk. — The  Earl  of  Rosse  communicated  to 
the  lloyal  Dublin  .Sucicty,  on  the  aolh  of  April  'ast,  a  paper  by 
Dr.  Boeddicker,  "  t(u  the  Changes  in  the  Radiation  of  Heat  from 
the  Moou  ituring  the  Total  Eclipse  of  1884,  Oct.  4,' as  measured  at 
the  (Observatory,  Birr  Castle."'  The  subject  of  lunar  heat  has  often 
been  a  matter  of  invesrigat'on  at  Birr  Castle,  but  up  to  October 
1884  no  eclipse  had  been  sutiieiently  favoured  by  the  weather  to 
admit  of  any  decisive  results.  On  this  occasiou,  however,  the  sky 
suddenly  cleared  about  half  an  hour  before  the  total  phase,  and 
remained  exceptionally  clear  throughout  the  night.  The  principal 
result  of  the  observations  was  to  show  that  the  decrease  of  heat 
before  the  total  phase  look  place  much  more  rapidly  than  the 
increase  after  it,  and  that  the  mini.nuni  of  the  heai-etfect  fell 
decidedly  liU^-r  Ihmi  the  minimum  of  illnniiimtion,  which  might  be 
supposed  (o  coincide  witfi  the  middle  of  the  eclipse.  The  observed 
tempeniture  fell  to  about  ^'g  of  the  full  Moon  value  during  the 
total  phase,  and  had  risen  agiiiu  to  about  ti8  normal  amount  in 
about  three  hours  after  the  niiddli-  of  the  fcli[)se. 

Prof.  Langley  was  able  to  conlii-m  these  nisults  to  a  very  con- 
siderable extent  by  bolometer  observations  made  during  the  partial 
eclipse  of  18S5,  Sept.  23.  He  states  tlial  "  the  deflection  obtained 
from  a  portion  of  the  lunar  surface  just  in  advance  of  the  umbra 
did  not  very  materially  differ  from  that  given  by  a  similar  portion 
over  which  the  umbra  had  just  passed."  "The  salient  feature  of 
these  observations  is  the  extraordinary  rapidity  with  which  the 
lunar  surface  parts  with  its  heat,  most  of  that  which  is  radiated 
disappearing  all  but  sinniltaueously  with  that  reflected  "t. 
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MnfOR  Planet  No.   250  has  been  named    Bettina  by    Baron 
Albert  de  Rothschild. 


'Sciene*,'  VoL  vi.  No.  146- 


t  Ibid.  VoL  Tii.  No.  15a. 
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^P  EflfmtnU  and  Epheinerts  fvi-  Comet  Brooki  2  *. 

~  Br  Drs.  H.  OppKMiEiM  and  Kketttz. 

j      Tn  fdUnrhig   new  elements   have   been  computed    by    Dr.    H. 
^^H  TS1885  Nov.  25-49680  Berliii  M.T. 

^^m       35°  33'  43''-6  ] 

^^^H         A 262    10    17  '4  I  Mean  Eq.  i886-o. 

^^0  42    26  28  -8  J 

^^^^  Log  ^=o'032946. 

Tnm  tbeoe  elements  Dr.  Kreutz  has  computed  the  following 
for  Berlin  midnight : — 

App.  R.A.        App.  Dec. 
ttt6. 

I  Mar.  J 
I 


h     m      s 

•     '  0 

Logr. 

Log^. 

....  23  49  46 

+  27    21-8 

0-2714 

0-4109 

•      0      I    33 

28  12-5 

0-2820 

0-4214 

0  13     3 

28  59-9 

0-2924 

0-4317 

•     0  24  »S 

29  44-4 

0-3027 

0-4419 

, . 

-     0  35  »o 

30  26-2 

0-3127 

0-4518 

•     0  45  48 

3«     5-4 

0-3224 

0-4615 

0  56   It 

31   42-' 

0-3320 

0-4710 

1     6  19 

3i  »6-7 

0-3414 

0-4802 

htnes»on  March 

3  is  0-2,  and 

on  March  3 1 

is  0-1  of  that 

iof 

diacovery. 

Bim*nU ami  Ephnncria  for  Comet  Fabry  f.     By  Dr.  11.  Oppenheim. 

Tu  following  elements  and  ephunieria  have  been  computed  from 
«iiti*wioa»  made  at  Munich,  Lyons,  and  Vienna,  Dec,  2,  Berlin, 
Dec  36,  Padua,  Jan.  i  and  3,  Dresden,  Jon.  23  and  31. 
T=  1886  April  5-5398  Berlin  M.T. 


L'- 

126 
36 

82 

Log 

=  50'  2  7  "-6 

19  54  -0 

11    15-0 

2=9-80402 

Mean  Eq. 
I. 

i886-o. 

i8t6. 
Mar.  3.. 

Ephemeris  for  Berlin  1 
App.  B,A.            App.  Dec. 
h     in      •             0       , 
.    »3  20     9     +30  11-7 

(idnight. 

Log  r. 
9-9707 

0-1787 

7-. 

.    »3  »9  34 

3»   i9'o 

9-9441 

0-1621 

fi.. 

•    33   18  54 

32  29-8 

9-917' 

01424 

IS- 

.   23  18  u 

33  42-0 

9-8904 

0-1191 

19.. 
23.. 

.    23   »7  29 
.    23  »6  58 

34  54-6 
36     5-6 

9-8650 
9-8421 

0-0916 
0-0589 

'7- 

.    33   '6  57 

37   12-4 

9-8233 

0-0203 

3» 
Apr.   4-- 

•    23   »7  59 

■   23  »o  55 

38  "•5 
38  58-9 

9-8102 
9-8043 

9-9744 
9-9198 

Tb«  brwbtSMa  "n  1885  Dec.  being  taken  as  unitv,  that  on  April 
•  AflUoB.  Rachr  No>.  1710.  1711.  t  Ibid.  No,  ayii. 


Comet  Bernard. 
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Ephemeru  for  Comrt  Barnard*. 
Bj  Dr.  A.  Kbueoer. 

(From  the  elemonts  published  in  '  The  Observatory,'  No. 

p.  112.) 


For  Berlia  Midnight. 

App.  R.A. 

App.  Dec. 

Bri( 

i8g6. 

h     ni      s 

0      .               Lor  r. 

Log  A. 

ne 

Mar.  2 . . 

I    56     8 

+  21    28-4         01443 

0-2429 

iH 

6.. 

•   54  54 

22    358            0'1229 

0-2415 

4*< 

lO.  . 

>   53  55 

23  4S"9         o'looi 

0-2390 

4-< 

14.. 

I   S3     6 

24  58-9         0-0757 

0-2352 

S-. 

18.. 

I   52  26 

26   i4'9         0-0497 

0-2299 

6., 

22. . 

•   5'  49 

27   34-3         0-0217 

0-2230 

?• 

26.. 

'   S'    '3 

28  57-0         9-9917 

0-2144 

8- 

30  •• 

•   50  34 

30   23-2         9"9594 

0-2036 

lO* 

The  brightness  on  1885  Dec.  S  is  taken  as  unitj. 

Dr.  U.  Oppenbeim  points  out  ( Astron.  Naohr.  No.  2707) 
iilioHing  for  some  niifertaiiit y  in  the  (.•omputcd bn'sihtness,  we ou 
ill  the  bf'ginning  of  May,  to  see  the  unusual  spectacle  of  two  br 
fomnts  (Fabry  and  U.'irnard)  near  each  other,  and  at  their  cu 
nation  very  near  the  zenith  of  stations  in  these  latitudes. 

*  Astron.  Nsohr.  No.  1710. 


THE  "COMPANION"  TO  THE  OBSEEVATORY. 


NuMEHOUS  friends  having  written  in  the  most  flattering  terms 
express  their  satisfaction  with  the  "  Companioti,"  the  Editors 
desire  to  take  this  opportunity  of  thanking  tham,  and  of  expressing 
their  gratitii-ation  that  the  jjublication  should  have  met  with  such 
general  approval.  They  would  at  the  same  time  urge  intended 
pureha-surs  to  make  an  early  application  for  it,  as  but  a  limited 
number  have  been  printed.  The  lillepage  and  index  to  Volume  VllL 
are  published  with  the  "  Companion." 

The  "  Companion,"  price  one  shUlituj,  can  be  obtained  either 
from  the  Editors,  or  from  the  Publishers,  Messrs.  Taylor  and 
Francis,  Eed  Lion  Court,  Fleet  Street,  E.O.  ~ 
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THE    OBSERVATORY! 

A  MONTHLY  REVIEW  OF  ASTRONOMY. 


Mitod  by  E.  W.  JUcsDrit,  F.R.A.S.,  A.  J(.  W.  Dowsnto, 
and  T.  Lews,  F.ItA.S. 

Contains  full  Reports  of  tlic  Mcelitigs  of  the  Uoynl  nn<\  T.h 
nomical   Soi'iofies;  Ajtifk's   hy  various  eniiiioDt    ' 
Americnn,  mid  Confinctitiil ;  C'orri"spjndcui-c uu  loju.  -.i 

with  till'  Scieiioe;  Notes  on  flic  progruss  of  Aetroimmy  :  llcviowi 
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IG  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Friday,  March  12,  1886. 

J.  W.  L.  Glaibheb,  ma.,  F.R.8.,  President,  in  the  Chair. 

Secrttarit*  :  E.  B.  KuoBEt,  and 

Lieut.-Col.  G.  L.  Tupmait. 

Minntcs  of  the  previous  ordinary  Meeting  were  read  and 

CW.  T^pman  announttnl  that  122  presents  had  heen  received 
KB  tli^   '■"'   "••'litinry  Meeting.  amotiRst  them  being  '  Suunier's 

^'.•d  by  the  translator,  Mr.  Tripplin. 
A  loJf  <•!  luauk*  »a»  passed  to  the  respective  donors. 
CoL    IStftmnn  rend  a   paper  by  Mr.   Backhouse  on  the  Great 
of  Aiidronifdes  on  Nov.  27,  1885.     Tables  were  appended, 
Uk"  numlxT  of  meteors  counted  during  the  display,  tlie 
the  proportions  of  clear  sky.  and   other  par- 
.i:(inium  observed  was  between  6'  2"  and  6''  1 2". 
iiuuf-e's   opinion   the  shower  was  a  little  richer  thani 
.1.    and    much   ridier   than    that  of   1872.      Of   the' 
nbuoe   mnpiitiidos   wero    specially   noted.    3    per   cent, 
sc  bright  as  .Tupilcr,  1 1  per  cent,  were  of  the  first  niag- 
i,  0  fwr  cent,  of  the  second,  20  per  cent,  of  t\w  I  bird,  34  perj 
of   llw   fourth,   and  23    per   cent,  of  the  fifth  magnitude. 
inghtt-r  meteors  left  trains,  most  of  a  deep  red  colour ;  but 
t    metoors   had    eo   perceptible   trainn.      As  a  rule,  the 
the   meteor   the   longer  the    path    and   duration.      Mr. 
had  not  calculated  the  position  of  the  radiant-puint, 
•rrd   that  it  must  cover  an  area  of  several  degrees  in 
•itnated  near  v  Androniedn>.     Dr.  Ballot,  observing  the 
ir*  ji>  »hp  Transvaal,  placed  the  radiant  in   the  constellation 
than   10"  dist.ant  from  X  Andronicdic.     Perhapn 
_l)t  have  been  due  to  the  paths  of   the  meteors 
4^l3ecte<i   downwards  by  the  Earth's  attraction.     A   good 
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mnny  meteors  were  obwrved  on  Nov.  28,  29,  and  30,  showin 
dimiuwhing  proportioQ  of  Andromedes ;  but  no  Andromedes  ii 
seen  on  Dec.  i. 

Mr,  Ranifitrd  pointed  out  that  ordinarily  the  velocity  of  met! 
was  80  great  that  but  a  short  time  was  spent  in  the  neighbonrb 
of  the  Earth,  and  consequently  the  Earth's  attraction  could 
affect  their  paths  to  a  very  small  extent.  But  in  the  present  < 
as  the  meteors  overtook  the  Earth,  the  relative  velocity  was 
comparatively  small,  only  1 1  miles  a  second,  so  that  if  the  atti 
tion  of  the  Earth  could  produce  a  shift  in  the  rndiaut,  this 
very  favourable  opportuuity  for  detecting  it.  Whether,  howe 
it  could  account  for  the  great  shift  of  the  radiant  referred  ta\ 
Mr.  Backhouse  he  did  not  know.  Much  more  evidence  would 
required  before  this  theory  coiild  be  accepted  as  explaiuiug 
cause  of  so  great  a  shift. 

Col.  Tuptimn.  1  do  not  think  Mr.  Backhouse  puts  it  as  strong 
as  that :  be  only  suggests  that  the  Earth's  gravity  miijht  be  tl 
cause  of  the  shift.  J 

Mr.  Manmkr  read  a  ))aj>er  on  "Some  recently  published  SpJ 
troscopic  Observations.''  He  said: — There  have  been  recent 
published  throe  series  of  spectroscopic  observations  of  so  strikit 
and  novel  a  character  that  they  ought  bot  take  their  place  1 
accepted  fwts  without  thorough  examination.  It  might  seei 
ungracious  to  challenge  definite  observations,  but  he  had  no  id» 
of  calling  in  question  the  good  faith  of  the  observers,  and  dre 
attention  to  them  only  with  the  view  of  inducing  other  observe) 
to  follow  up  these  observafiouM,  and  give  us  results  which  niigl 
confirm  or  dLscredit  those  before  us. 

The  first  series  was  the  detection  by  Mr.  Sherman,  of  Tale  Co 
lege,  of  bright  lines  in  stellar  spectra.  Mr.  I^herman  had  not  onl 
detected  bright  lines  in  the  sj)ectrum  of  Nova  jindromedse,  an 
many  more  lines  than  any  previous  observer  had  seen  in  tb 
spectra  of  (i  Lyraj  and  y  Cassiopeia?,  but  he  stated  that  he  ha 
examined  50  other  stars,  and  in  e'u-h  case  had  seen  bright  line 
either  few  or  many.  If  this  could  be  substantiated,  it  was  a  noti 
worthy  advance  in  stellar  spectroscopy  ;  but  when  the  instrnmenti 
means  he  used  was  examined,  there  were  indications  of  a  fault 
procedure.  The  spectroscope  was  not  adjusted  to  the  focus  of  th 
equatoreal  for  the  extreme  rays  of  the  sjiectrum.  Mr.  Sberma: 
described  the  bright  lines  as  being  stellar  points  in  the  centre  0 
the  spectrum,  but  ,ts  stretched  out  into  bright  lines  at  either  end— 
a  description  which  could  hardly  be  that  of  true  stellar  bright  Iin« 
but  which  might  apply  to  bri<;ht  lines  caused  by  some  instrument! 
defect,  especially  when  combined  with  the  faulty  adjustment  jua 
referred  to.  Mr.  Sherman  used  nn  unusually  wide  slit — abou 
100  times  t<io  wide — which  would  differ  little  from  no  slit  at  al! 
Confidence  could  not  be  placed  in  measures  with  so  wide  a  slit 
But  the  most  suspicious  part  of  the  observations  was  that  Mi 
Sherman  never  failed  to  see  bright  lines  in  any  star  which 
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eumined;  and  though  he  described  them  as  sometimes  shining 
with  metallic  brilliancy,  no  other  observer  had  ever  detected  them. 
Hi«  (Mr.  Maunder's)  experience  was  that  if  dark  Hues  or  bands 
*ere  badlj  seen,  an  appearance  of  bright  lines  might  result, 
leanse  whilst  the  real  dark  lines  escaped  recognition  as  such,  they 
j^  produced  their  eSect  by  causing  the  clear  spaces  between  them 
to  appear  as  bright  lines  from  contrast.  Prof.  Vogel  had  recently 
pablished  a  criticism  of  Mr.  Sherman's  observations,  in  which  he 
mentioaed  how  Secchi  at  one  time  thought  he  had  discovered  a 
iTstem  of  bands  in  the  spectrum  of  Sirius,  but  afterwards  found 
it  due  to  the  loosening  of  the  prisms  of  his  train. 

The  second  series  of  observations  were  those  made  by  Dr.  Copeland 
of  Xova  Ononis.  Here  the  observations  themselves  could  not  be 
(■fled  in  question  ;  the  only  point  was  the  interpretation  to  be  put 
upon  them.  In  this  spectrum  the  contrast  of  light  and  darkness 
was  unusually  pronounced,  and  it  became  a  question  whether  the 
spectrum  should  be  regarded  as  a  brilliant  continuous  one  crossed 
by  dark  lines,  or  an  a  feeble  continuous  spectrum  with  vivid  bright 
bands  superposed  upon  it.  Hitherto  most  obser\-ers  had  taken 
the  former  view.  Dr.  Copeland,  however,  favoured  the  latter, 
and  he  further  identified  some  of  the  bright  bands  as  being  those 
diaracteristic  of  hydro-carbon  and  cometary  spectra.  Of  the  im- 
portvice  of  that  view,  if  substaatiated,  there  could  be  no  doubt ; 
but  it  seemed  very  questionable  whether  Dr.  Copeland  had  made 
oat  his  case  for  a  coincidence  between  the  bright  spaces  and  the 
kydro-carbon  bands.  Of  the  three  cometary  bands  there  was  only 
one  which  could  be  supposed  to  correspond  to  any  of  the  bright 
•paces  Id  the  spectrum  of  the  star.  An  additional  reason  for 
thinking  that  the  dark  bands  were  true  absorption-bands  and  not 
the  effects  of  contrast  was  that,  in  bright  stars  of  the  type,  if  a 
great  dispersion  was  used  the  bands  were  sometimes  actually  seen 
to  break  up  into  individual  lines,  and  all  appearance  of  bright 
fine*  was  lost. 

The  third  series  of  observations  were  those  which  had  been 
teemtly  published  in  the '  Bulletin  Astronomique '  by  M.  Trouvelot, 
and  dult  with  the  displacements  he  had  observed  in  the  spectra  of 
niar  prominences.  The  one  to  which  special  attention  was  in- 
Tited  was  the  one  M.  Trouvelot  had  numbered  as  the  fifth,  and  was 
■ada  on  June  26,  1874.  He  saw  a  great  prominence  over  200 
Hconds  in  height,  and  at  first  had  the  slit  opened  so  wide  as  to  see 
it  all  at  once.  He  then  nearly  closed  the  slit,  and  he  still  saw  the 
fnounence  absolutely  unchanged — at  least  he  so  represented  it 
in  the  diagrams  accompanying  the  paper,  and  he  also  spoke  about 
a  in  very  definite  language.  Whilst  he  was  observing  it  a  little 
hter  with  slit  wide  open,  it  instantaneously  disappeared  "  like  a 
fceh  of  lightning."  M.  Trouvelot's  conclusion  was  that  this  pro- 
KoeDce  was  receding  from  him  at  the  tremendous  speed  of  2584 
tamper  seoond,  and  had  suddenlygone  round  the  Sun's  limb  and 
»  dinppearBd.      But  if  his  diagram  was  looked  at  attentively, 
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that  was  seen  not  to  be  exactly  the  true  inference  to  draw.  If  the 
observation  was  to  be  accepted  as  it  stood,  it  meant  not  that  the 
prominence  was  moving  at  the  speed  of  2584  km.  per  seeoud,  but 
tiiat  it  was  moving  at  every  and  all  conceivable  speeds  from  rest 
up  to  that  inconceivable  velocity.  Ik  was  sufGeient  merely  to  state 
the  observation  to  show  that  there  was  some  mistake  somewhere ; 
or  if  not,  the  view  hitherto  held  that  the  displacement  of  the 
spectroscopic  lines  was  the  true  index  of  the  velocity  of  motion  in 
the  line  of  sight  must  be  given  up. 

The  I'resitletU.  1  am  sure  the  meeting  will  agree  wn'th  me  that 
there  was  no  need  for  Mr.  Maunder's  disclaimer  with  regard  to 
the  M.iture  of  his  criticism.  No  critic  ever  brought  forward  his 
criticisms  in  a  manner  which  could  be  less  objectionable  to  the 
persons  criticised. 

AIi:  Jlaiii/ard.  No  one  ever,  I  am  sure,  saw  a  prominence  with 
the  slit  more  ttmn  three  minutes  in  width.  My  only  sugges- 
tion ifl  that  IF.  Trnuvelot  had  his  slit  radial,  and  there  was  a  dis- 
placement of  the  lines  which  he  mistook  for  a  prominence,  and  that 
he  did  not  know  the  position  of  the  slit. 

Mr.  MaMiithr.  M.  Troiivelot  is  very  definite  in  his  description. 
The  diagram  shows  the  prominence  with  the  slit  wide  open  and 
with  it  nearly  closed. 

Mr.  Uniii/itnl.  lie  could  not  have  seen  the  form  of  the  pro 
miiieuce  with  tlie  slit  open  to  a  width  of  3  minutes  of  arc. 

Mr.  M(tnnd'i\  If  his  diiigRim  is  to  be  taken  as  true  to  scale, 
the  slit  wiis  open  three  minutes  in  the  first  place,  and  was  reduced 
to  about  five  seconds  in  the  sei'ond  observation. 

Mr,  Horner.  1  do  not  think  that  it  is  so  very  extraordinary 
to  see  a  prominence  with  the  fidl  slit  open.  I  have  often  seen 
one  so  myself.  1  use  a  converted  Browning  stiir-speetroscope, 
with  two  very  powerful  prisms  by  Hilger.  I  do  not  know  how 
wide  its  slit  will  be. 

Col.  Tiipmiin.  About  one  twentieth  of  an  inch.  The  width  in 
seconds  dejiends  upon  the  focal  length  of  the  object-glass  of  the 
telescope. 

Mr.  Horner.  I  have  seen  prominences  with  that  width  of  slit 
on  many  occasions ;  some  care  is  required  in  shading  the  eye.  I 
use  a  telescope  with  an  nperture  of  5  inches,  and  a  focal  length  of 
6  feet.  With  regard  to  the  point  of  the  briKht  lines  in  stellar 
s]x«;tra,  1  should  be  glad  if  any  Fellow  will  ti^U  me  how  often  he 
has  seen  bright  lines  in  y  Cassiopeia?,  I)ecause  1  have  often  ob- 
served the  star  and  have  never  been  able  to  see  them  with  that 
aperture,  though  1  have  made  all  sorts  of  different  arrangements. 
I  have  seen  t>ecchi'a  black  lines  very  often.  You  can  bring  up 
most  perfect  black  lines  by  means  of  a  shifting  of  the  prisms. 
With  regard  to  the  bright  lines  in  Nova  Andromedip,  I  could 
net  make  an  attempt  to  see  them  with  so  small  an  aportiire, 
but  1  thoroughly  endorse  what  Mr.  Maunder  says  about  Kctitious 
bright  lines.  I  think  it  is  the  easiest  thing  in  the  world  to  be  led 
into  mistake  by  the  contrast  between  the  dark  lines  and  the  c 
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ifKti  where  there  are  no  dark  lines,  and  to  imagine  the  latter  to 
WtHK  bright  linee. 

Tit  Prfidmt.  Maj  I  ask  have  you  Been  aaything  to  confirm 
Mr.  SberaiaD'a  observations  ? 
Mr.  ifor»tr.  Nothing  whatever  :  quite  tlie  reverse. 
Mr.  M»*auUr.  Mr  Burprii<e  was  not  that  M.  Trouvelot  saw  his 
pnouDeaoe  vrith  tiie  slit  open,  but  that  he  saw  it  with  the  slit 
Ant.  (Laughter).  The  slit  he  used  was  a  taugential  slit  and  not 
I  nlttl  alit. 

Ti*  Prtndcnt,  If  no  other  Pellow  desires  to  make  any  further 
naarlu,  I  am  auiv  we  will  give  Mr.  Maunder  a  vote  of  thanks, 
■d  I  bope  bis  paper  may  caui%  Mr.  Sherman  to  explain  more  fully 
lof  aetbti>'     '  ovation. 

Mr.  K"  1  paner  by  Profattir  Pritehard  on  the  new  star 

it  Or  ^rit-ally  and    spectroscopieally  observed  at  the 

Olfbr  (Observatory    between  Dec.  22  and  Jan.   10. 

Adii:  ■'!  uiagnitude  was  observed   from  6'46  to  7'09  ;  the 

OolDur  -lar  on  Dec.  23   was  a  redcli.sh  orange.     As  to  the 

rinracter  ot  the  spectrum,  it  was  seen  at  C^t'ord  to  be  crossed  by 
6  darli  bands.  The  apparently  contradictory  results  obtained  at 
HAereal  observatories  were  very  perplexing. 

,..,hr,  1  would  only  refer  to  the  last  sentence  in  Prof. 
ix^r.  1  do  not  think  there  is  any  real  contradiction 
jju  iiui  uiisenrations  made  at  Dunccht  and  at  Greenwich  as  to 
tctruin  of  Xova  Orionis,  but  simply  as  to  the  interpretiition  to 
*1  upon  them.  All  observers  have  seen  a  spectrum  in 
*iuch  liark  and  bni^ht  spaivs  follow  each  other  alternately,  and  all 
■•  ptaetically  agreed  as  to  the  positions  of  the  limits  of  those 
Inl^t  atxl  d«rk  sjmces.  The  only  question  is  as  to  whether  we 
«•  to  ratpard  the  l)right  spaces  as  lieing  the  feature  of  the  spectrum, 
■ai  M  really  shouiugthe  existence  of  bright  bands,  or  whether 
««  m  to  regard  the  dark  spaces  as  being  the  feature  of  the 
ipMn,  and  as  being  tnie  absorption  bands.  I  think  that  tliis 
nr  may  lead  as  to  the  conclusion  that  those  stars  of  the  third 
tfpe  which  are  variable,  vary  in  the  brilliancy  of  the  continuous 
and  not,  as  has  been  supposed,  in  the  intensity  of  the 
don  bonds.  1  think  it  is  clear,  in  this  particular  instance, 
tkat  &  is  an  increase  in  the  brilliancy  of  the  continuous  spectrum 
vkich  bas  given  rise  to  the  sudden  appearance  of  this  star. 
A  frte  of  thanks  was  passed  to  Prof.  Pritehard  for  his  paper. 
Mr.  CJkftn/ifr*  stated  that  he  was  preparing  a  catalogue  of  red 
An  for  gf'iM'ral  use.  and  that  he  should  be  very  glad  to  receive 
Mta  of  at  ''<l  red  stars  which  might  have  been  picked 

tfbjPeh  Lety. 

Hb  foDowinsr  TT^"  vrerv  also  announced  : — 

C^BUi  1'    the  Aftronoiiier  lioi/nl.      "  Observations   of 

Ci^0t  dir  ty)  and  c!iSS5  (Banmrd)  made  at  the  lioyal 

OlB»iati>ry.  Greenwich." 
.J.Q.  Lohsf.     "Observations  of  the  new  Star  in  Andromeda, 


150  ObliquUy  of  the  Ecliptic  ifc.  [No  10 

made  at  Mr.  Wigglesworth's  Observatory,  with  the  i5-5-in( 
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J.  Tebbutt.  "Obserration  of  the  Conjunction  of  Saturn  ai 
(I  Gteminoruni." 

E.  B.  Powell.  "  Additional  Bemarks  on  the  Periodic  Time  « 
a  Centauri." 

Rev.  S.  J.  Perry.  "  Occultations  of  Stars  by  the  Moon  an 
Phenomena  of  Jupiter's  Satellites  observed  at  Stonyhorst  in  tl 
Tear  1885." 

The  Meeting  adjourned  at  9.20  p.m. 


On  the  General  Values  of  the  Obliquity  of  the  Ecliptic,  and  < 
the  Precession  and  Inclination  of  the  Equator  to  th 
Invariable  Plane,  taking  into  account  Terms  of  the  Secon 
Order*. 

If  we  adopt  the  values  of  the  precession  and  nutation  employed  b 
Peters  in  his  classical  work  '  Numerus  Constans  Nutationis,'  I  fin 
that  the  ratio  of  the  sum  of  the  masses  of  the  Earth  and  Moon  i 
the  mass  of  the  Moon  is  that  of  82"834  to  i,  a  result  which  diSei 
slightly  from  that  found  by  Peters  from  the  same  data. 

The  amount  of  precession  caused  by  the  Sun's  action  depends  i 
a  slight  degree  on  the  eccentricity  of  the  Earth's  orbit.  In  orde 
to  find  the  precession  for  an  indefinite  period,  it  will  be  proper  t 
employ  the  mean  value  of  the  square  of  this  eccentricity  instead  0 
the  value  of  this  quantity  at  the  present  time. 

Taking  this  circumstance  into  account,  and  also  introducing  th 
small  correction  of  the  coefficient  of  precession  which  depends  o. 
the  square  of  the  coefficient  of  nutation,  I  find  that  if  w  be  th 


obliquity  of  the  ecliptic  at  any  time,  the  rate  of  the  luni-aols: 
precession  at  that  time  during  a  Julian  year  will  be  representee 
by  c  cos  10,  where  c=54"-9462S  nearly. 

*  Abstract  of  a  paper  read  1884  Sept.  1 1,  at  the  Philadelphia  meeting  of  th 
American  Association  for  the  Advancement  of  Soienoe. 
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Now  l«i  ON'N  be  the  fixed  plane  of  reference,  which  may  be 
Irither  the  eclipHc  at  a  given  epoch,  or,  better  still,  the  invariable 
I  fJaae  ai  the  fystem,  or  any  other  arbitrary  Exed  plane. 


N'E  the  position  of  the  ecliptic  1    . 
and  \E  that  of  the  equator  f  "  "^^ 


time  /. 


So  that  the  point  E  is  the  autumnal  equinox  at  that  time, 
X  =  ^.  OX'  =  ^',  O  being  a  fixed  point,  0  and  &  the.  inclinatiou  of 
'Ike  e<)uator  and  ecliptic  respectively  to  the  fixed  plane,  and  w  the 
lamie  N  EX,  or  the  obliquity  of  the  ecliptic  at  time  /.  Also  let 
XB=X.  Th^u  the  quantities  />  =  tan  fl'sin  ^' and  9  =  tan  0' coa<^' 
M*  ktiotrn  iu  terras  of  (  from  the  theory  of  the  secular  variations 
•t(  the  plane  of  the  Earth's  orbit,  and  9  may  be  considered  aa  a 
rmall  quantity  of  the  first  order,  the  square  of  which  we  propose 
to  take  into  account. 

^Ln  the  triangle  N'EN  we  have 
cos  «=  cos  6  cos  e'  +  sin  fi  sin  6'  cos  (^— ^'), 
»in  wcos  X  =  sin  fl  cosO'  —  co6  Wsinfl'  eo8(^— ^'), 
«n  Miiin  \=>sin  0'  siu^^— i^'), 
kidi  give  w  and  \  \»hen  0  and  <i>  are  known. 
Fron  the  instantaneous  motion  of  the  equator  with  reference  to 
til*  ecliptio  at  time  (,  supposed  for  an  instant  to  be  fixed,  it  is 
«Mfljr  Men  that  we  have 

-S-^—e -. —  <H)H  w  sin  u  cos  X, 
(tt  8in « 


do 

di" 


e  cos  w  sin  w  ain  X, 


'.  aabRtituting  from  above  for  co6  w,  sin  w  cos  X  and  sin  w  sin  \, 


5<»  -f ^^ — {coe e+sin  8  tan  ff  cos {<p-ip')\ {sin 6— cos 0 tan  9'  cos (^— *')} 
«  sm0 

— =     fc««"tt{co8fl+8infltftn0'co8(^— ^')}  tanO'  8in(^— ^'), 

vbek  are  the   differential    equations   for  determining  6  and  <f, 
g  Hid  f'  being  supposed  to  be  already  known  in  terms  of  t. 
ftwa  the  above  we  may  deduce  the  following : — 

(tions  of  these  equations  may  be  readily  effected  by  the 
'  indeterminate  coefficients. 
8q>poae  the  values  of  p  and  9  to  be 

p=Syi  sin  (</,/  + (3,), 
9=27,co8(<7,<+/}'), 
i  tskea  the  successive  integral   values  o,  t,  2,  &c.,  equal  iu 
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namber  to  the  number  of  planets  considered,  and  the  quantities 
y„  ffi,  and  Pf  are  known  constants. 
Then  we  may  find  that 

e=A+ 1  tan  A  2a.(a,- i)y/+ 1  cot  A  2(a,- |)y/ 
+  Sa.y,  cos  {(i-5f,)«+a  - /?,} 
+  2««(r.)'  cos  2  {  (k  -giit +a-(i,} 
+  Sa»y,y,C08{(2i-Sr,-5rj)<+(2o-/3,-/3,)} 
+SaVy.y>  co8{  ((/i  -55,)«+/3,-/3,}. 
And 

^=t«+a  X2*,y.8in{(i-5r^«+a-/3J 
+2*«(y,)'  sin  2{(*-flr>+a-i3,} 
+  SVi/j  8in{(2A:— 5r,-5r,)«+(2a  -/3i-/3,)} 
+  Sft'^y^y,  Bin{  (jr,  -g,)«+/3..-/3^}, 

in  which  t  and  j  are  supposed  to  be  different  integers. 
Also 

a,  =- ,  and  therefore  gj— 1=,^<    ; 

«u  =  —  l^iCof'—  i)  tan  A— |a,'  cot  A ; 

it 
"»  =~i-T {(aj'+o/— 2)tanA+(a,+a,)cotA}  ; 

2*  — </i — gj 

it  it 

a'B=i {a'— 2a.— a/+20j}tanA+i (a— a,)cotA. 

9i-<Ji  9-<Ji 

Also 
6i  =s— «((«.— I )  tan  A— «j  cot  A; 
*«  =K'K-  i)'tan' A  +  4a.(«;+a,-i)+|a.'cof  A ; 

6>--^a',tan  A  +  J-A_{«X«,-i)+aXn,-  i)}tan'A 
yi~w  9i~ib 

or  the  Talue  of  this  last  coefficient  may  ba  otherwise  expressed, 
thus — 

y#=  -irrZTiC"  -  'X'^-iX<'.+«,)taii'A+(<i.+«*-2X«».+«,-3)}. 


Apr.  188G.]  Obliquity  of  the  Ecliptic  ^c.  153 

Also  the  T&lue  of  w,  the  obliquity  of  the  ecliptic,  is  thos  expressed 
in  terms  of  the  same  quantities  : 

+  Si-lajia,- I)*  tiuxh-\(ft -if  <X)th]y^' COS  2{(k-fj,)t  +  u-ii} 
+  2r-i-j— ii (a,»+«/-2)tanA-i-j— ^ (<i.-a,)cotA 

+  i(«,'+o/-a-<'/)tan;i+i|(a.+nj-i)cot;.1 

Xy,yjCOB{{3}c-y,-<jj)t-{-2a-(i-tl) 
+  2ri -*-(a,-a,Xa.+a,-2)  t«u  A+i— ^(a.-o,)cotA 

-  iK'+V-a.-^i)  tan  ''-lK+«/-  0  <wt '»] 

Also  the  value  of  k  in  tema  of  the  constant  r  which,  as  stated 
before,  is  Imovrn  from  the  theory  of  precession  is 

k  =  -ccobA  {l-24(o,-i)  (3«,-s)  y^»}  ; 

\h  and  a  are  the  arbitrary  constants  which  enter  into  the  complete 
^integrals  of  our  e<iuafioiis,  and  they  are  determined  so  as  to  uake 
the  luit  ial  ^alue8  of  0  and  ^,  or  those  of  w  and  ^,  equal  to  the  obsen'ed 
Talucs. 

It  is  to  be  remarked  that  one  of  the  values  of  ij  is  o,  and  if  the 
invariable  plane  of  the  syslem  be  taken  as  the  fixed  plani-of  reference, 
the  corresponding  value  of  y  will  be  also  zero,  so  that  the  expression 
fur  0.  ^.  and  w  will  be  considerably  siuipliiied  by  this  choice  of  the 
fixed  pLuie. 

According  to  Stockwell's  determination,  in  Vol.  i8  of  the  Smith- 
sonian Contributions,  the  longitude  of  the  ascending  node  of  the 
invariable  plane  on  the  ecliptic  of  1850  is  106°  14'  18",  and  the 
iucliaation  of  this  plane  to  the  same  ecliptic  is  i'^  35'  20". 

Also,  as  already  mentioned,  if  we  make  the  invariable  plane  oF 
the  system  our  plane  of  reference,  we  have  for  ;io  =  o,  y„=o  :  and 
the  remaining  values  of  (/^  and  those  of  log  y.  which  correspond  to 
to  them,  according  to  tstockwell's  determination,  will  be  the 
following : — 


|o  1 

•=1 

«  =  3 

1=4 

'  =  5 

i=6 

•=7 

-a"'9i6i 

-»S"-935o 

-5"»>365 

— 6"'6693 

— 17"-6266 

-i8"-936s 

-0"  66166 

•Jj'  57" 

116°  10' 

19°  7' 

307O  .7' 

300°   1' 

»54°  43' 

10°  31' 

710616 

7-4448" 

801815 

/■84515 

7'S9939 

«-4ii84 

711310 

where  the  quantities  </,  arc  expressed  in  seconds  and  have  reference 
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to  a  Julian  year  as  the  unit  of  time,  and  the  quantities  y,  are 
expressed  in  circular  measure. 

Hence  we  may  find,  with  reference  to  the  invariable  plane,  for 
the  epoch  1850  ; — 

e=  23",  3'  42"'7 

^-0'=2S7   20  21  '5 

Now  in  the  figure  before  given  the  point  N'  is  the  descending 
node  of  the  invariable  plane  on  the  ecliptic  of  1850,  so  that  the 
longitude  of  N'  is  286°  14'  ii"'8.     ■ 

Also  the  longitude  of  the  point  E,  which  is  the  autumnal  equinox, 
is  1 80°.     Hence  N'E-  253°  45'  54"... 

Whence  we  may  find  for  1850 : 

e=  23»    3'  42''-7 

^-f =257   90  21-5 

or  ^=183  34  39  -5 

Also,  according  to  Stockwell,  the  obliquity  of  the  ecliptic  in 
1850  was 

«=:23°27'3i"-o. 

Hence  by  repeated  approximatioa  we  may  find. 

h=  23°  r8'  S4"-o  nearly 
0=177    25  42 
also        k—  -i-so  "4614 

whence  by  substitution  all  the  terms  in  0,  if>,  and  u  may  be  found 
numerically.  J.  C.  Ada.ms. 


The  Geminida  0/1885. 

On  the  nights  of  Nov.  30,  Dec.  i,  4,  7,  8,  9,  and  10,  1885, 
during  watches  amounting  in  the  a^;regate  to  24I  hours,  I  observed 
252  meteors,  of  which  about  66  were  Geminids.  On  the  first  night 
of  the  series,  Nov.  30, 1  saw  no  indication  that  the  display  had 
actively  opened,  though  I  looked  persistently  towards  a  region 
not  far  W.  of  its  radiant-point  during  a  period  of  4J  hours  in  the 
early  part  of  the  night.  On  Dec.  1 1  saw  that  meteors  began  to  fall, 
somewhat  scantily  it  is  true,  from  near  the  normal  position,  and 
on  Dec.  4  the  shower  had  so  far  developed  as  to  form  the  richest 
display  visible. 

Summarizing  my  results  up  to,  Dec.  10  (after  which  no  prolonged 
observations  could  be  obtained)  it  appears  that  the  radiant  is  a 
triple  one,  sharply  defined  at  the  following  points  : — 
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two 


L 107°  +33°        34  meteors. 

IL 117      +32  21  „ 

m.  .  no  +25       II     „ 


!  first  of  these  prouably  represents  the  true  G^eIniIlid'^,  while 

)  two  others  ai^  implicated  iti  apparently  diffusiug  the  radiant 

I  wtR  as  considerably  augrnentiug  the  numerical  strength  of  the 

ir.    The  ranteors  from  U.  were  brighter  geuerally  than  those 
er  I.  or  IQ. 

Tnple  ndiant-poinl  of  Qciniiiids,  Dec.  i-io,  iS8;,  rolMiroly  to  a  uid  /) 
QcminoruiD,  >lao  three  nearly  stntioojir}'  Geminids. 


I .  =  Chief  shower  W.  of  a. 
II.=Seoond(U7  tbower  E.  of  a. 
Ill.=Minor  •bower  S.W.  of /3. 


B  is  not  a  little  curious  that  these  radiants  form  ft  contemporary 
of  sbowers  well  visible  in  the  raorninq;  hours  oF  October, 
vheo  I  here  occasionally  seen  them  in  past  years.  In  1877  I.  and 
IL  van  actirely  Tisible  in  that  month,  and  during  the  present  year, 
between  October  6  and  1 2,  I  detect«d  a  very  well-marked  radiant 
si  tar^ht  and  swift  streak-leaving  meteors  from  103^  +33°.  As 
to  t^  shower  III.,  that  represents  the  same  position  as  the  Sept., 
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Oct.,  nnd  Xov.  Geiiiellids,  and  I  hare  seen  it  to  the  best  advantage 
on  the  following  nights  : — 

1877  September  15  itj"  +24° 

1879  September  25  108  +24 

1879  October     "15  106  +23 

1876  October        29  109  4-23 

1877  November     7  tjo  +25 

1876  November    19  iii  4-2* 

1885  December      4  no  +25 

Mr.  Corder  saw  Rome  tine,  lonp;  meteors  from  it  on  Dec.  9,  1877, 
and  from  a  comparison  iif  mnay  fireball  observations  betwi?eu  Oct. 
1 5  nnd  22  I  derived  a  radiant  at  1 06''  +  23''.  Prof.  Herschel  has  also 
given  three  radiants  for  fireballs  obviously  belonging  to  this  special 
system,  viz. : —  ^^^H 

Firebnll  of  Badiont.  H^H 

1862  November  27   102°  +26°  ^^^H 

1S77  December     9   tt2     +27  ^^^H 

1863  December   12    105     +27  ^H 

1  have  found  the  meteors  very  swift,  leaving  long  bright  streaks,^ 
in  the  morning  sky  of   September  and  OctolKT.     In   November 
the  velocities  have  moder.'ited,  and  in  December,  when  accom- 
panying the  true  Qemiuids,  they  can  no  longer  be  described  as 
swift.  ^H 

As  to  the  relative  strength  of  the  GJeminid  shower  this  year,  w^ 
cannot  be  snlliciently  gauged  owing  to  the  lack  of  observations  on 
Dec.  !  I  and  12,  wln^n  probably  the  muximum  was  attained.  With 
regard  to  the  chief  radiant  at  107°  +33°,  it  Wfll  a2;rees  with  Mr. 
Orog's  mean  of  14  positions  at  105°  +32°  and  with  my  own  previous 
duterminntioiis  of  the  shower.  Prof.  Herschel  found  the  point  at 
105°  +30°  on  Dec.  12-13,  1863,  and  at  108°  +33"  on  Dec.  12, 
1872  ;  while  Mr.  Corder  gives  107°  +35°  as  his  muan  position  for 
Dec.  io-r3  from  206  conformable  meteors.  Lieut.-Col.  Tupuian's 
radiant  at  iio^  +40°  on  Dec.  12,  1870,  is  much  too  far  N.,80  also 
Greg's  observed  position  at  104°  +39°  for  Dec.  9-1 1,  1877.  ^m 

It  would  be  interesting  to  trace  yet  more  closely  these  possibl|^| 
associated  showers  of  Geminids  from  their  first  oncoming  in  Sep- 
tember utitil  they  culminate  in  the  maximum  dunn;;;  the  first  half 
of  December.  W.  F.  Denning. 

Bristol,  1886,  March  i. 


The  Nova  and  Nitclem  of  the  great  Andromeda  Nebula. 

Thk  following  are  my  observations  of  the  magnitude  of  the  NovB" 
in  the  Andromeda  Nebula.     The  telescope  used  was  a  17^-inch 
equutoreol  reflector. 


i 
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Comet  Bansrd. 


va 


flSSs.  Sept.   27,  8o±  ;  Oc«.    I.  85 :  Oti.  j,  8-3  :  Oct  9.  8-8; 
Not.  5, 9-3 ;  Xot.  14,  lo'o:  Xor.  30.  10-7:  Doc  11,  115. 
fi886.  Jan.  5,  12-5  ;  Peb.  4,  13-0:  Mar.  6,  13-5. 

The  coloar  from   Sept.  27tii  to  D&oewhec  iiA  «••  ttmrnn 

ellowidh  white.     I  have  nerer  aeen  tte  Ftb  ailha  ocige,  giwu, 

~  or  blue,  as  other  obserrers  hare  aeen  it.    Ob  aevenl  nghla  Ifca 

(tar  was  obeenned  with  powen  of  500^  sad  on  one  or  tw  with 

1000,  bat  it  was  in  no  waj  diffetcnt  to  anr  utl 

quit«  eepante  and  distinet  from  tte  arftnlnn 

last  obsorvation.  March  6tb.  vaa  tn^de  when  tke 

away  from  the  meridiaii :  but  liw  nig^  was  titntlj  fiae,  amA  tfce 

was  glimpsed  bat  witk  coDsid«eafale  diCodtr.    T 

tihiU  of  the  1 7  j-iodi  reflertor,  oa  a  fia»  ai^i  and 

ckgroaod.  is  150.     This  has  heea  foond  1^  uliiisliiwii  ia  ikm 

one  following  e  Orionis,  betag  one  of  tbe  four  tli^  Rofcaaor  E. 

IC.  Pickering  requested  obserratians  oL 

Mr.  Webb's  star,  p  the  aocleaa  and  the  Nova.  \mm  beea  rated 
Jto-5  throughout  the  observati(Mis.     2(oalteratiaakaa  bea 
in  the  nebula  itsielf.    The  nudeas  of  tke  Kttela  has  I 
fttUy  ofaaerved,  aod  it  maj  not  be  whlioat  i^»eat  to 
the  notes  made  at  the  tdeacc^ : — 

Sept.  27.  With  70  the  andeas  looked  tte  aataroC  tfo  ii-o 
vmg^  but  with  joo  I  could  not  eoafina  tUa. 
Oct.  I.  Same  obserraiiofi. 

Dec  1 1.  The  nodeos  at  timea  wfmi^kA  am  H  tfare  wae  a  1 
star  ia  it :  power  300. 

1886,  Jan.  5.  With  300  I  ctroag^  ropccted  tfce  enataBee  of  a 

I  star  in  nucleus ;  it  nas  not  in  the  ceatxB  of  dbe  aadeoa.  bat  p. 
'>Vith  500  this  was  fuUj  ooaGrmed.  I  then  tned  950  (sin^  leasX 
l>ut  this  was  too  hi^h  ;  returning  to  joo,  I  firtinatrd  the  star  as 
brighter  than  the  Xota  bj  about  a  iiia^iiitiMfc 
Feb.  4.  With  300  and  500  the  norleos  deeidedlr  stellar. 
March  6.  With  400  and  500.  "ilr.  Webb's  star  was  qnite sharpljr 
defined,  although  the  object  was  low.  Nadeoa  fanglit ;  tite  atar 
eould  not  be  cterij  aade  out,  but  the  nudeaa  apai^led  as  if  two 
or  tliree  soiall  stars  were  preeeut.  T.  E. .~ 

WolsDi^Hsn,  iJKnuif^tOtt, 
itW.  Hatch  8tk 


I 


ElemenU  of  Comet  Barnard,  1886. 
Tana  deawnts  are  founded  on  the  following  observations,  ra.: — 


•Xnidi  M.T. 

d    h   m    • 
1115  tkw.  11  If  51  55... 
itU  Jaa.  1176  x7.„ 

Vi^iaagum  ILT. 
itttMar.  1    7  39  4S-1 


h  B   « 
♦     o  »4'T7 
a  31  xf^i 

I  56  »«-44 
1  56  i«j9 


Dec 

+   5  33  Jfr^ 
+  11  59  S9« 

+11  II  40-9 

+  21    II    407 


Coop.  8lar. 

r  Tanri.  Ber.  Jahr. 
31  Anetia,9  jT.  Cat 


*  See  Aitr.  Saeh.  S«.  1709^ 


W,„  i»: 
W.t,i»: 


IIIOl 

laij. 
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Variable  Stars. 


[No.  ion 


These  obsen-ations  were  corrected  for  aberration  and  parallax 
by  tnennB  of  approximate  parabolic  elements  previously  computed 
from  other  observations  t'lnliracing  a  shorter  period. 

The  computation  has  bttn  carried  to  the  utmost  degree  of  accu- 
racy, the  three  values  of  log^)  (the  semi-parameter)  coming  out 
thus — 9-9818784,  9-9818782,  and  9-9818784,  and  the  three  value 
of  T  agreeing  to  the  sixth  dei-iinal  place. 


T  = 

1886 

May  3-06939  Wash 
119°  34'  so"-649 
68    18  43  -486 
84   27     4  -648 
1-00067 106 
2-8539414 
9-6807028 

ington 
Mean 

M.T. 

Si... 

i    ... 

e    ... 

Eq.  1886-0 

log  a. 
log?- 

The  middle  |)lace  is  exactly  satisfied. 

If  the  observal  ious  are  correct—  and  I  have  no  reason  to  doubt* 
their  accuracv — the  orbit  of  this  comet  is  decidedly  hyperbolic. 
The  position  of  the  comet  with  regard  to  the  Earth  and  the  Sun  is 
such  that  a  sm.ill  error  in  tin:-  obsiTvations  exercises  a  great  influ- 
ence on  the  linal  resulfs.  In  order  to  decide  whether  the  orbit  is 
an  ellipse  or  hyperbula,  observations  embracing  a  long  period  will 
be  required.  J.  MoBBisoy. 


Maxima  and  Minima  of  Variable  Stars  observed 
during  1885. 

My  observations  of  Variable  Stars  during  1885,  from  which  the 
following  observed  times  &c.  of  maxima  and  minima  have  been 
obtained,  were  made  with  the  equatnreally  mounted  6-inch  achro- 
matic of  this  observatory,  using  constantly  a  power  of  80. 


I 


S«" 


Star.  Time  of 

Minimum. 

S  Bootis    Apr.    4 

Dec.  31  + 

U  Cephei  Aug.    3,  11 

E  Urs.  Maj Mar.  23 

l)ec.  29 

S  IJra.  Maj Jan.  16 

Aug.  28 

T  Urs.  Maj Mar.  18 

Nov.  28 
E  Cephei    My  observations 


Mug. 


Time  of 
Maximum. 

Aug.  15 


M>g. 
9'4 


July     1+       7-3 


The  Obeerrntory,  Birkdnle, 
Soiitbport,  1886,  Mivr   17. 


13-6 
93 

^yi 

13"2 
13-3 
13-8 

'3aS 

of  this  star  show  that  ita 
light  iluctuated  only  about  two-tenths  of  a 
magnitude  during  the  year. 

Jos.  Bajcenbexi.,  Jun. 


May 

Dec. 
July 


7 

2 


7-3 

79 
8-3 
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Mttxinta  and  Minima  of  Vanablfi  Stars  observed 
during  the  Year  1885. 

Tbk  obsenrations  from  which  the  foUowing  results  are  derived 
were  made  vith  the  same  telescope  and  powers  that  were  used  in 
1884. 


M«T. 

Mat 

SUr. 

or 

OfasoredTime. 

Mag. 

Star. 

or 

Min. 

Min. 

Miop.  ... 

M. 

Oct    16 

7» 

SVulpec 

.    M. 

^r ... 

*•. 

Mar.    9'   9<' 

43'""5 

94 

»t              

.    m. 

St. 

Aug.     3  II 

S3    5 

93 

•»               

.    M. 

•irtM 

M. 

Feb.     3 

90 

SCygni   

.    M. 

i  

M. 

Feb.   14 

2-6 

TAquila 

.     m. 

•n« 

M. 

Dec     6 

77 

rt           

.    M. 

nait 

M. 

Dea    15 

9» 

>»           

.     m. 

dLHin.. 

m. 

April  19 

iji 

»»           

.    M. 

aelop.... 

M. 

Feb.    18 

8-2 

BSagittn   .. 

.  m.  >. 

„ 

M. 

KoT.  14 

7« 

I» 

.  m.  p. 

»tii 

M. 

M.T  13 

7-8 

tf 

.U.p. 

OOlH 

m. 

April  12 

«3  3 

ft 

.  m.  1. 

1          •••••. 

y. 

June  X' 
M»7    S 

95 

n           •• 

.  M.*. 

VOBS       ... 

H. 

7-6 

»» 

.M.;. 

iereuli*... 

u. 

July   14 

T\ 

(t 

.  m.p. 

taMin. 

■1. 

Sept  »7 

t» 

.U.p. 

ineonis... 

M. 

Deo.   26 

II 

.  m.  f. 

mvlis  ... 

M. 

June  II 

6-4 

»» 

.V: 

Itmli*  ... 

M. 

April  28 

7-9 

U  Cygni 

..          ... 

m. 

July  20 

129 

V  Cjgni  

m. 

H. 

Oct    ij 

7-S 

„                 

.    M. 

trwBti*... 

V. 

SepL  14 
Feb.   20 

105 

B  Delphini . 

.     m. 

.>«Qi 

M. 

8-2 

)t 

.    M. 

•J^. 

n. 

June  12 

9-8 

S  Delphini  . 

.    M. 

H. 

July     I 

92 

B  Caasiop.  . 

.    M. 

w         

St. 

Aug.  20 

97 

Obserred 

Time. 

Sept 

11 

Oct 

30 

Not. 

20 

Nov. 

6 

June 

10 

Aug. 

18 

Oct 

2 

Dec. 

as 

Jan. 

8 

April 
May 

»7 
8 

May 

10 

June 

21 

Aug. 

4 

Bept 

>7 

Sept 

30 

Oct. 

10 

Nov. 

»4 

May 

18 

May 

3' 

Dec. 

30 

June 

i-! 

Oct 

Aug. 

8 

Feb. 

6 

Mag. 

9"» 

975 

8-9 

95 
10-8 

9» 
I0'9 
92 
90 
97 
8-6s 
8-9S 
87s 
875 
99 
865 

8-9 

99 

75 

13-2 

9  5 

ii'i 

90 

lO'I 

61 


Notes. 

R  Arittis. — This  is  the  lowest  naximum  magnitude  I  have  yet 
observed. 

R  Prrtei. — ^This  was  an  unusually  high  maximum. 

H  Urate  Attn,  and  R  Draeonis. — The  magnitudes  are  not  given, 
u  those  of  the  comparison  stars  have  not  been  verified. 

T  Aquila. — This  star  is  Schonfeld's  S  Aquilec.  For  the  results 
of  a  discussion  of  the  observations  of  this  variable,  see  '  Obser- 
Tttory,'  No.  108,  p.  122. 

R  Sat/iita. — The  letters  p.  and  t.  in  the  second  column  signify 
principal  and  secondary.  A  principal  minimum  occurred  about 
Joly  18,  but  the  observations  were  not  sufficiently  numerous  for 
die  determination  of  the  exact  date.  In  August,  when  a  secondary 
minimum  was  due,  the  magnitude  remained  constant  at  8-8  for  a 
period  of  16  days. 

VCygtU. — At  minimum  the  magnitude  of  this  variable  remained 
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unchanged  for  a  poriod  of  four  months.  The  mof^if ude  at  the 
Octol>er  1884  mnxitiium  (given  in  the  'Observatory,'  No.  97, 
p.  171)  is  8-5,  but  should  have  been  9-4.  J 

Jl  Deljthini. — This  is  J^t'hiinfeld's  S  Delphiui.  ^ 

S  De/j>hini.—Th\»  is  Sfhiinfehl's  T  Delphini.  Its  mBgnitudc  at 
the  maximiini  in  August  was  the  lowest  maximum  magnitude  1 
have  yet  observed. 

Observations  were  made  of  twenty  other  variable  stars, 
their  light-turves  did  not  afford  any  trustworthy  dates  of  raa 
or  minium. 

In  the  '  Observatory,'  No.  97,  p.  171,  "x  Cygni ''  is  misprinted 
"  X  Cvgui."  JoHEPU  Baxesdell. 

Harcli  16,  1886. 


itude  I 

rs,  hM 
aaximfl 


CORRESPONDENCE. 

To  tht  Editors  of  '  The  Oburvatory.' 

Mira  Celt. 

Gentlemen, — 

About  the  middle  of  December  last,  in  casually  looking  ova 
some  of  ray  back  numbers  of  'Nature,'  I  noticed  the  statement  that 
"  a  maximum  of  Mira  was  due  about  Dec.  19,  according  to  Arge- 
lander's  formula  of  sines,  but  that  it  might  occur  earlier."  On 
December  11,  the  first  clear  night  thereafter,!  consulted  Heis's 
Atlas,  and,  satisfying  myself  us  to  the  exact  position  of  Mira, 
commenced  observalious. 

Argeknder's  "  step  "  method  was  used  in  all  the  romparisons, 
and  the  magnitudes  of  the  c.uniparison  stars  are  taken  as  given  in 
the  Harvard  Photometry.  On  December  11  and  12  Mira  was 
estimati'd  as  just  about  e<]uiil  (o  II. P.  270.  and  mon^  than  five 
steps  fainter  tlmn  p  or  e  Ceti,  and  its  adopted  magnitude  for  those 
dates  was  put  down  at  5'5.  Bright  Moon  and  bad  weather  then 
interfered  until  December  26.  when  a  marked  increase  in  bright- 
ness had  taken  plaw!.  It  was  then  estimated  as  2  steps  brighter 
than  V  Ceti,  and  nlx)ut  j-2  fainter  than  A  Ceti;  magnitude  47. 
On  the  27th  it  was  about  tlie  same.  On  the  29th  2-3  brigbteifl 
than  V  Ceti,  2  fainter  than  ^  Ceti,  and  just  about  eijual  t-o  ^B 
Piscium,  magnitude  4-6.  It  seems  to  liave  remained  at  aliout  this 
until  January  21,  when  it  was  again  estimated  as  on  December  27, 
magnitude  47.  It  remained  at  this  until  February  i,  when  it  was 
estimated  at  1-2  brighter  than  v  Ceti,  and  certainly  fainter  tluin 
£  Piscium,  magnitude  4-8.  It  remained  at  about  this  until  Feb- 
ruary 8.  Bad  weather  then  interfered  until  February  13.  when  it 
was  estimated  as  2-3  fainter  than  v  Ceti,  2  brighter  than  H.P. 
363,  and  2-3  brighter  than  H.P.  376  and  347  ;  magnitude  53. 
On  14th  about  the  same.    The  next  and  last  observation  was  made 
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on  Fefcruanr  »o,  when  it  was  estimated  at  1-2  brighter  than  H.P. 
J76  and  347,  and  i-z  faiiit<!r  than  H.P.  36.3;  magnitude  certainly 
ielow  5*5.  All  the  coinparisous  were  niiide  with  tho  naked  e3'e, 
ctcept  ou  February  13  and  14,  when  the  Moon  being  bright,  anil 
Iheatar  below  the  5th,  a  sniull  openi-ghiss  was  used,  as  time  was 
loit  ia  locildng  for  it.  On  January  6  it  was  estimated  as  3-4 
fci^t«r  thau  r  Ceti,  just  alwut  ec|ual  to  v  Piscium,  equal  to  £Ceti, 
nd  nxnv  than  5  steps  fainter  than  «  Piseium ;  but  as  the  wind  was 
rrrr  stmn^,  the  comparisons  were  somewhat  uncertain. 

I  am  satisfied,  however,  that  taking  v  Ceti  as  4-9  magnitude, 
Hiia  never  exceeded,  if  it  quite  equalled,  a  4'5  magnitude  star. 

The  "  Companion  "  to  '  The  ( Ibservafory '  gives  the  maximum  as 
Frfcanarr   15;  but  I  am  pretty  certain  that  the  maximum  occurred 


Miroen  De«vmber  29  and  January  13. 
«*»  certoinlr  below  5th  nuignitude. 


On  February  13  the  sfjir 

W.  H.  NUMSEN. 


ta        tahauor*.  Mti..  V.8.A., 
^^B  me 


Proposed  Chani/e  in  the  Astronomical  Day. 

In  reply  to  your  question  concerning  the  change  of  tho  be- 
og  of  the  astronomical  day  from  noon  to  midnight,  it  seemed 
Bie  north  while  to  obtain  the  opinions  of  gpntlemen  who  are 
aow,  or  who  in  recent  years  have  been,  connectod  with  the  practical 
Back  o{  this  Observatory.  Without  any  consultation  with  these 
■tKnornvrs,  or  argument,  and  without  meeting  together  and  dis- 
ttpoBg  among  themselves,  they  have  voted  as  follows : — 

I'rof«isor  William  Uarkncss No. 

Professor  John  R.  R-istman    No. 

IV»feis«or  Edgar  Frishy    No. 

AMtfrtant-Astronomer  A.  N.  Skinner     No. 

Asristant- Astronomer  H.  JI.  Paul No. 

Aasistant-Astronomer  W.  C.  Winlook No. 

Mr.  Joseph  A.  Kogers    No. 

S»  dMiotes  oppo«ition  to  the  proposed  change,  and  Teg  would 
that  the  voter  is  in  favour  of  the  change. 
I  Kiitmiit  that  tho  opinion  of  the  above  astronomers  on  this 
'■le  th.in  that  of  the  admirals,  generals,  and 
formed  the  Conference  that  assembled  in 
•wfautgUiu  lU  tlie  uultiuin  of  1SS4. 
Wnl  ObttmUyrs.  Wellington,  YourS,  &C., 

itS6,  Mar.  10.  AsAPH  Hau.. 

Tranaiis  of  Jupiter's  I  Vth  Satellite. 

OtsrrtniEx, — 

Pwhap«  the  buA  may  h.ave  escaped  the  notice  of  some  of 
'TK  Deaden,  that,  owing  to  the  position  of  Jupiter  this  opposition. 
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the  IVth  satellite  has  missed  transiting  the  disk  of  its  primary  i 
several  wcasions — notably  during  the  mouths  of  Janiiarv,  Februar 
and  March,  during  which,  however,  the  shadow  lias  appeared 
usual.  The  fact  that  there  is  no  transit  during  these  three  moutl 
and  yet  the  .shadow  is  visible,  is  a  rare  event,  so  far  as  I  euu  find 
and  did  not  occur  in  the  preceding  cycle  twelve  years  since,  or 
the  penult iiutttc  twenty-four  years  ago.  It  is  to  Iw  regrelte<l  tl 
the  opportunity  for  observing  the  transits  that  take  pliu,v  th 
opposition  in  April,  May,  June,  July,  August,  and  Scpteml 
occur  at  times  which  prevent  their  being  st^en  at  Greenwich,  ont 
two  being  partially  visible — one  on  May  8th  and  the  other  on  May 
25th ;  for  it  would  have  been  interesting  to  note  the  eflteots  that 
the  different  illumination  of  the  background  produced  in  the 
appearance  of  the  satellite  in  itx  transit  over  those  portions  of  th 
disk  where  we  are  little  accustomed  to  see  such  phenomena. 

My  object,  however,  in  bringing  this  matter  forward  is  to  1 
the  attention  of  observers  to  a  ])henomcnou  which,  so  far  as  I  can 
find,  is  extremely  rare,  and  which  will  occur,  according  to  the 
'Nautical  AlmaniU','  on  April  5th.  At  ii'  49'"  the  shadow  of  the 
r\'tii  satellite  will  be  i)r()ic>cted  on  the  di,>ik  of  .Tiipiter,  but  the 
satellite  itself  will  probnbly  be  seen,  not  in  transit,  but  to  the 
north  of  its  primary,  that  is,  immediately  beneath  the  disk  of 
Jupiter,  as  seen  through  an  inverting  telescope.  Observations 
shouhi  be  coimucnced,  howoer,  some  little  time  before  the  pro- 
jection of  the  shadow,  as  it  is  not  quite  certain  at  what  hour  Ihe 
satellite  will  be  best  .seen. 

If,  now,  the  rotation  of  spots  has  anything  to  do  with  the  dark 
transits,  and  if,  as  it  is  thought  by  several  observers,  including 
Herschel,  Cassini,  and  others,  these  spots  are  turned  to  the  Earth 
during  the  period  when  the  satellite  is  in  transit,  then  it  is 
not  unreasonable  to  expect  that  some  expression  of  feebleness  will 
bo  manifested  iu  the  appearance  of  the  light  reflected  by  the  satel- 
lite when  passing  th;.>t  |)ortion  of  its  orbit,  which  under  other 
circumstances  would  have  resulted  in  a  transit  across  the  disk  of  it« 
primarj".  To  those  observers  possessing  a  photometer  the  position  of 
the  satellite  will  be  a  very  favourable  one,  inasmuch  tis  the  other 
satellites  will  be  some  little  distance  away,  and  the  di.sturbing 
influence  of  the  light  of  Jupiter  will  remain  approximately  con- 
stant during  the  time  ordinarily  occupied  by  the  satellite  in 
transit. 

It  may  be  worth  adding  in  connection  with  the  IVth  satellite, 
the  great  importance  of  noting  the  complete  eclipses,  records  of 
which  are  very  rare.  It  has  been  stated  that  in  the  Greenwich 
observations  of  the  satellites  extending  over  48  years,  from  1836 
to  1883,  the  number  of  eclipses  of  which  both  the  beginning  and 
the  end  have  been  observed  is  only  five,  none  of  which  happened 
10  be  of  service  for  correcting  the  latitude  of  the  satellite.  It 
seems  that  in  every  cycle  of  eclipses,  the  observations  at  the  c-om- 
mencement  aud  ending  are  especially  those  of  importance,  as 
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error  in  Iivtitude  shows  itself  so  Btroogly  and  with  such  well- 
mrfcnl  mnlu.     Mr.  To<l<l,  of  Adelaide,  in  the  '  Monthly  Notices,' 
.  xxxix.,  statue  thnt  he  saw  the  snt«llite  running  along  the  edge 
I)m  shadow  reduced  to  a  mere  speck  of  light  when  it  should 
hw»  b«*n  -i'--  -^'i.  according  to  the  tables,  for  about  79  minutes. 
Anodier «  1  of  a  somewhat  similar  error  was  noticed  by 

BcUunj  in  in>-  Notices,*  vol.  xliii.,  as  happening  in  1SS3.  If, 
Umoi,  as  vukt  be  considered  probable,  the  tabular  value  of  the  node 
of  ttift  aat«liite'!<  orbit  on  Ihe  orbit  of  Jupiler  requires  some  cor- 
Mdiaa,  the  duration  of  the  lant  eclipses  as  given  by  the  tables  may 
ht  found,  not  only  too  short,  but,  according  to  Mr.  Marth,  there 
wmr  be  on  additional  eclipse  on  May  17,  not  mentioned  in  them, 
■nI  peftvps  another  on  June  3.  As  the  errors  of  the  predicted 
tisH*  mST  amount  to  a  quarter  of  an  hour,  observers  must  be  pr&- 
|H«d  to  look  for  the  phenomenon  early  enough,  and  the  same 
Roark  Also  applies  to  the  reappearance.  The  approximate  time 
<l  tfce  eclipse  on  May  17  is  about  11''  26"  for  the  observatories  of 


I  sh&U  be  greatly  obliged  to  any  obsen'ers  who  witness  any 
diingiM  in  the  appearance  of  the  IVth  satellite  on  April  5th,  and 
«fco  oo  Dot  intend  to  make  their  observations  a  subject  of  special 
Aauotiicution  to  any  .Society  or  periodical,  to  forward  them  to 
■0  at  my  address  given  below.  Yours  tnUy, 

hj  Bocae,  Cbphaui  Commou.  EOWITD  J.  SPITTA. 

1S86,  Mkrcfa. 


Diacovery  of  the  Slar-cluster  22  Messier  in  Sagittarius. 

Gnmxiiz^, — 

lialley.  in  his  "  Account  of  several  Nebuhr  or  Lucid  Spots 
■he  Ctouds,  hitely  discovered  among  the  Fixt  Stars  by  help  of  the 
'Mnoope,'*  in  the  '  Philosophical  Transactions'  for  1716  (vol.xxix. 
p.  391),  after  speaking  of  the  great  nebulic  in  Orion  and  in  Andro- 
"  I  (the  discovery  of  the  latter  he  wrongly  attributes  to  Bulltaldus 
••r  1 661),  says: — 
i  is  near  the  Ecliptiek  between  the  Ilcad  and  Bow  of 
I  Kit  far  from  the  point  of  the  Winter  Solstice.  This  it 
found  in  the  year  1665  by  a  Oerman  Gentleman,  M.  J, 
Ihlt,  whilst  he  attended  the  motion  of  Saturn,  then  near 
Hon.  This  is  small  but  very  luminous,  and  emits  a  Bay 
former." 
Herschel.  in  ginng  an  account  of  an  observation  of  his 
I'ula  (Phil.  Trans,  for  1800.  vol.  xc.  p.  73),  refers  to 
'u  discovered  by  Abraham  Ihle  in  1665,  doubtless 
IdDCu  'ii  the  obove  paper  of  Ualley.     Smyth,  however,  in 

li»  '  <  I  'ycle '  (vol.  ii.  p.  422)  states  that  "  llevelius  appears 

loha  1  it  previous  to  1665;"  and  Arago  (' Astronomie 

iVpttia.iv,  ii<i.  xl.  chap.  iv.)says  the  same  thing,  but  in  all  proba- 
^Wf  he  manly  copies  Smyth  (though  he  does  not  say  so)  in  this. 

m2 
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Derham,  in  his  "  Observations  of  the  Appenmnces  among  the  FLx'< 
Stars,  called   A'ehulous  .SVdiv"  (Phil.  Tratis.  for  1733,  vol.  xxxvii:' 

•  7o)>  gives  a  collocted  list  of  the  nebulous  stars  observed 
Hevelius,  and  fouiul  iu  his  '  Prodromus  Astronomia;'  (the  date 
which,  it  will  be  remembered,  is  lOgo),  but  remarks  that  the  objects 
mentioned  by  JIalley,  including  the  nebula  iu  Sagittary,  are  noi 
contained  iu  it.  (lie  should  have  excepted,  however,  the  nebi  " 
iu  the  girdle  of  Andromeda,  now  known  to  have  been  noticed,  m 
ouly  by  Marius  in  1612,  but  long  before  him  by  the  PersL 
astronomer  Sufi,  the  discovery  of  which,  as  is  mentioned  abovi 
•was  erroneously  attributed  by  llalley  to  Bullialdus.) 

It  seems  to  me  that  it  would  be  very  interesting  if  any  one  couli 
furnish  any  iufonnalion  about  Abraham  Ihle  and  his  observation 
of  this  cluster.  Smyth  remarks,  "It  has  been  thought  this  name 
should  have  been  Abraham  Hill,  who  was  one  of  the  first  Council 
of  the  Royal  Society  and  was  wont  to  dabble  with  astronoin 
But  surely  this  is  a  most  impi-obable  suggestion.  For  llull 
must  have  known  Abr!d)am  Hill,  and  could  neitlicr  have  given 
name  so  erroneously  as  Ihle,  nor  called  him  a  German  gentlemoni 
It  v»ould  seem  much  more  likely  that  be  heard  of  the  discovery 
whilst  at  Daniig  in  1679-S0,  when  he  would  doubticKs  have  heard 
from  Hevelius  personally  of  all  the  discoveries  which  ho  had  mode 
up  to  that  time. 

Wolf,  in  his  '  Geschichie  dcr  Astronomie  '  (p.  420),  says,  on  tl 
authority  of  Kirch,  that  the  discovery  of  the  nebula  iu  Sagittarius  wi 
made  in  the  year  1665,  "by  Abraham  Ihle,  an  otherwise  unknow; 
astronomical  amateur,  who  was  probuhly  in  some  way  connecti 
with   Hevelius,  ns  this  discovery  has  frequenlly  been  ascribed  to 
him."     As  for  Hill  («lio  was  born  in  liondon  in  1633,  and  died  at 
Sutton-at-Hone,  Kent,  in  1 72 1 ),  he  K-came  Treasuivr  of  the  Koval 
Society  in  1663  ;  llalley  must  have  known  him  personally,  and  the 
suggestion  that  he  ascribed  what  wiis  due  to  him  to  "  a  Germaa 
gentleman  named  Ihle,"  must  be  pronounced  absurd.  ~ 

Yours  faithfully, 

Blockbcath,  1886,  Msr.  10.  W.  T.  LxKir. 


Nebuld!  observed  by  Hevelius  in  Hercules. 
Gentlemen, — 

Smj-th,  in  his  '  Celestial  Cycle'  (vol.  ii.  p.  385)  soys  that 
Hevelius,  in  his  '  Prodromus  Astronomije,"  speaks  of  a  nebula  at 
the  top  of  the  head  of  Hercules  (near,  therefore,  to  a  Herculis), 
which  Messier  searched  for  in  vain  ;  and  as  the  nearest  nebula  to 
that  star  wa«  b(.>yond  the  power  of  the  tele)>cope  usetl  by  Hevelius, 
he  suggests  that  the  object  was  re.ally  a  comet.  This  suggestion  is 
quot€Ki  by  Chambers  ('  Descriptive  Astronomy,'  3rd  edition,  p.  430), 
with  the  remark  that  he  had  not  succeeded  in  recovering  the  slate- 

lent  of  Hevelius. 

'  It  will  be  found,  however,  at  pp.  207  and  289  of  the  '  Prodro- 
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miM,'  in  the  Catftlognes  of  Fixed  Stars  there  lariren,  mmiiged  in 
'ions.     Under  "Hercules,"  we  fiud  "In    Verti««  trium 
.:'Uin   infer,  inajur,"  which    [  presume  si^iitiea  that  tiM  ^ 
i>Iiitv  g^iten  (both  in  lonc^itude  and  ljititud>j,  and  in  rii^ht  aaeeoMd 
aiid  dtvlination,  for  1660)  refers  to  the  larger  of  three  nebols,  tt^ 
vhieh  the  other  two  are  higher  (than  the  top  of  the  head),  and 
therefore  beyond  the  bjuudarv  of  the  constellation. 

In  the  '  Connoissance  des  Temps 'for  1784  we  are  told  that  I 
"I>e  20  Juin  1764,  par  un  beau  del,  M.  3Ie'-.'iier  a  cherche  oeMfl 
nt-buleuse,  satis  pouvoir  la  decouvrir."  It  would  almost  aeen  aa  if 
Messier  had  overlooked  the  fact  that  not  one  nebala,  bat  three 
Debula*  are  mentioned  by  Ueveliua.  He  goes  on  to  speak  of  foar 
nebulae  given  by  Hevelius  near  the  eye  of  Caprioorna*,  which  he 
searched  for  "  nans  pouvoir  le«i  decouvrir,  et  il  doute  quelle* 
eiisti^ut."  Only  three  of  these  four  a|)pear  to  be  marked  in  Hr-viv 
lius's  Diaps  of  the  constellations,  and  it  ts  not  <]uit«  certain  whether 
ins  to  refer  to  thrt.*  or  four ;  t.  e.  whether  the  fourth  objact 
Nebulosas  ad  Oculum,"  is  intended  to  be  a  nebula  or  a 

the  point  to  which  I  wish  to  call  attention  is,  that  although 

l)ula  found  to  be  missing  in  Hercules  may  liave  been  a  comet, 

inot   have  been  the  i-a<ie  with  three,  swj  that   .Smyth**  000- 

ture  falls  lo  the  ground,  and  there  must  have  iMjn  sonic  olh  t 

nistakes  in  the  nebula'  given  by  Heveliuj,  b«)th  in  Hen-ule*  and 

Capricornua.  Yours  fartbfullr, 

Bhakhcath.  i8>6,  Mar.  15.  W.  T.  Lim. 

The  Red  Spot  on  Jupiter  and  it»  Junction  with  a  Dark 
Southern  Belt. 
Qkhtixicks. — 

1  made  no  ohser^'alions  of  Jupi!er  during  the  prolonijed 
•1,  but  on  March  23  direrfly  I  examined  the  planet  (alxjut  11* 
lis";  1  saw  the  red  spot  was  joii:ed  to  a  dnrk  U-lt  on  its  south  side, 
I  in  Jan.  and  Feb.  1884  and  oti  May  9,  1885.  With  power  252  on 
[tiy  lo-inch  refltN-tor  the  connection  was  extremely  plsiin.  ilr.  \. 
IE.  Green  (to  whom  1  imuie<liately  wrote  on  the  subject.)  has  also 
it  with  great  distinctness  both  on  )Iarch  21  and  23,  with  a 
owfT  "'"  •S'^i  "n  his  18-inch  reflector.  He  mentions  that  though 
rev  I  •  region  of  the  red  spot  very  carefully  to  see  if  any 

u-.iiiwM  .  .'r^ied  between  the  spot  and  belt,  he  could  find  none. 
.  Green  Ium  al-so  favoured  me  with  an  outline  sketch  of  the 
MiX  on  March  23,  and  it  agrees  exictly  with  one  executed 
jrtielf  at  the  aatne  time, 
'trust  other  oIi.er\erH  will  look  for  this  interesting  detail  and 
Pixiie^sors  Hough  aud  PritchcLt  will  have  no  further  dilBctilty 
detecting  it. 

Yours  faithfully, 
Brukkl.  itti,  Mar.  »j.  W.  F.  DEyMKO. 
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The  BraAEY  Stab  /3  DELPirna  '.—Mr.  J.  E.  Gore  has  computed 
an  orbit  of  this  rnpid  binary  by  the  method  explained  in  Crossley, 
Gledhill,  and  Wilson's  '  Handbook  of  Double  Stars.'  It  will  be 
reineiiihemd  tlint   in    1873    Mr.    Humhnin    discovered   that    the 

Srimary  Ktur  of  this  ionR-known  wide  double  was  itself  a  very  close 
ouble,  and  it  has  been  observed  pretty  regularly  since  then,  the 
observation  from  whii'h  the  orbit  is  deduced  extending  from 
i874"66  to  1884-71.  Mr.  Gore  tixew  the  periastron  passage  at 
i882'25,  with  eocentricity  0-337  nud  period  30-91  years.  As  the 
Beuiiaxis  major  is  only  o"-si7,  this  object  is  beyond  the  reach  of 
small  telescopes,  and  is  therefore  chiefly  interesting  on  account  of 
the  rapid  motion  of  the  companion.  The  orbit  of  /3  Delphini  was 
computed  some  time  ago  by  Herr  Dubiago,  who  found  the  time  of 
periastron  passage  to  be  1882-19,  eccentricity  0-3567,  and  period 
26-07  years,  so  that  Mr.  Gore's  computations  give  a  reeolt  in  fair 
agreement  with  those  of  the  Russian  astronomer. 


?r<J 


Dark  Tbansits  ok  Jupitek's  Fouktu  .Satellite.  —  Pr 
George  Davidson  has  communicated  to  the  California  Academy  of 
Sciences,  notes  of  observations  of  dark  transits  of  this  Satellite 
made  by  Mr.  Burckhalter  on  May  21  and  on  June  7,  1885,  and 
by  him.self  also  on  the  latter  date.  Observing  with  his  io4-inch 
reflec-tor  on  May  2 1 ,  Mr.  Bnrclilialter  saw  SateUite  IV.  as  a  bright 
point  on  its  approach  to  the  planet,  but  when  It  had  advanced  some 
way  on  the  di^k  it  appeared  dark.  Prof.  Davidson  remarks  that 
this  observation  suggests  the  possibility  that  the  satellite  has  an 
area  of  white  surface  and  also  an  area  of  dark  surface,  the  wliite 
part  being  lost  in  the  superior  brightness  of  the  planet,  as  the 
transit  proceeded,  and  the  dark  area  then  becoming  visible.  He 
thinlis  i  hat  it  might  even  lead  to  the  determin.ation  of  the  rotation 
period  of  the  satellite  if  it  were  watched  throughout  the  entire 
transit  to  detect  its  phases  to  the  end.  Again  observing  on 
June  7,  Mr.  Bnrekhalter  saw  Satellite  IV.  as  a  d.trk  spot  on  the 
edge  of  the  north  d.irk  bt'lt.  It  was  particularly  noticed  that  the 
north  hemisphere  of  the  satellite  was  sipparently  the  darker. 
When,  however,  the  iJatellite  moved  off  the  disk,  the  observer  noted 
that  it  was  north  of  the  diirk  belt;  so  that  it  would  appear  as  if 
the  satellite  is  divided  into  bright  and  dark  anms,  the  south  pole 
being  the  dark  one.  On  the  same  evening  Prof.  Davidson,  using 
a  6-5-inch  refractor,  also  saw  the  satellite  a."*  a  small  black  spot  on 
Jupiter's  disk  traversing  along  the  apparent  lower  edge  of  the  belt 
where  it  was  relatively  tliirk.  When  the  satellite  waa  leaving  the 
planet  it  appeared  lower  than  the  prolonged  line  of  its  passage  as 
a  dark  image  would  have  indicated ;  as  if  the  dark  image  were 
nearer  the  equatoreal  line  of  Jupiter,  and  the  bright  image  toward 

*  Proceedings  Boyal  Iriili  Academy,  2tul  aer.  toI.  it.  no,  5  (Science). 
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the  pole.     A  reaBon&ble  iufereooe  froin  dtis 

tb««  face  of  the  satellite  preseiited  to  the 

and  ill  part  bright.     Prof.  Oaridson  statn  that  a 

in  the  aue.  of  :^at«llite  III.  was  exhibited  od  Jan.  15,  18S4  C  Ob- 

serratoiy,'  vol.  vii.  p.  176). 

As  OmxRTATioK  or  "Stftvut.  ofxruuvs  vs  Lajforr's  TkawB*. 
— Prof,  ik'houfeld  points  out  that  the  object  »      '       '  3818  in  the 
Huuioh  ^upplementband  xiL  (Laa^  is  reaflj  tlie  piaoet  XeptaWk.  < 
The  obaert'ation  from  which  the  CWtafegoe  place  ia    '  ' 
maile  on  s  '    r  11,  1846.    Tip  otIiBr  fa tei  of  oheii  latiuaa  rf  | 

Neptune  .  in  Lamout's  Zones  woe  pointed  oat  by  Mr.  Hind 

in  '  Astrou.  >ia>.lirieht«n,'  \o.  713,  the  dstas  of  obaenataoa  beiag  j 
recpectivelr  October  25,  1845,  '^  Septeaiher  7,  1846.  The  date 
of  the  optical  discorerr  of  Nepttme  hj  6aBe  was  Hcataaber  33, 
1846.  It  in  desirable  that  gach  caaes  aa  these  shooM  be  pai  OD 
record,  in  order  that  obswieis  may  be  sared  frooi  Um  odatahe 
of  thinking  that,  from  not  finding  objects  iiiii'>s|>niMting  to  ttese 
Catalogue  phMxs,  diej  have  lighted  upon  instaaees  of  "  tempocarT  " 
■tais. 


BLXXXrrABT  Stab  .^tlis. — This  atlas,  by  the  Ber.  T.  Espin, 

eomprisea  the  twelve  maps  pablished  in  the  '  IDnstnted  8cinee 

Montblj '  for  1884,    A  preface  br  Westvood  OlsTer.  tntoided  to 

caesorage  amateurs,  contwns  some  piaetieal  and  peilineiit  rtUMSu. 

Te  would,  br'-  -e  to  know  to  whoai  he  reiBn  wliea  he 

ktatt'ts  ; — "^  Th'  .  r  him  to  be  the  grateit  astraooBer  who 

Itits   at   the  end  oi  (lie  biggest  tdescope."     .\puii,  we  belieTe 

l^rptnu«  wot  viewed  bv  mortal  ere  kmg  before  Adams  was  bom. 

loCmuiimi  description  accompanying  each  map  is  well  worth 

ittaotiaa  of  anuteor?,  and  the  "  Hints  "  are  practiod  ;   but 

the  maps  themselves  we  are  ranch  disappointed,     neia  ao 

point  of  view  they  have  nothing  to  recomnv>nd  them :  the 

[<vap  for  August  forcibly  reminds  ns  fA  our  school-days,  when  we 

eontpeted  with  our  neighlioiir  in  making  the  biggeet  Mots  by  sticking 

peas  io  a  piece  of  paper,  and  the  graphical  method  adopted  to 

npnoeot  the  different  star  iim<mitude8  is  bewildering  and  bcks 

cpMiileaey.     The  biota  are  too  large,  the  dianend-shaped  patdwa 

^■disCgare  the  map  and  serve  no  useful  parpose.    As  no  one  map  is 

^^Podapendent  of  the  others,  the  want  of  consistency  is  on  pardonable. 

"       lUu,  for  instance,  the  map  for  October,  where  the  area  representing 

I  7th  mag.  star  is  only  one  sixth  the  corresponding  area  in  the 

AprB  map,  in  e^kh  the  7th  mag.  is  represented  as  large  an  the  6th 

^^ML  on  any  other  map.    Or  taking  two  successive  maps,  such  as 

^^^^■Bary  aind  April,  we  find  that  a  4th,  5th,  or  6th  mag.  on  the 

^^Pl^&really  Mwvn  as  a  6tli,  7th,  or  8th  respectively  on  the  other. 

^B^jiioagst  to  many  mistakes  it  is  difficult  to  particularize,  but  we 

^^moootpMS  orer  the  case  of  the  Pleiades.      This  group  is  shown 

*  Aitruo.  Haolir.  Hok  1716. 
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on  thrpe  sejinrat*  miips,  and  is  tn.ide  up  in  Xovemlter  of  four  sixtl 
mngs.  and  one  third  mag. ;  in  Dwemter  by  three  iiflh,  one  fourtS 
and  one  third  ;  while  iii  Feijruary  we  get  two  sixth,  three  fifth, 
and  one  fourth.  The  most  distinrtlj  marited  constellations  are  will 
difficulty  rpoogni/alile,  which  id  unfortunate  for  the.  begiune 
on  whose  account  the  miips  are  in  existence. 


>iu| 


The  Star-Gi'ide*. — The  main  portion  of  this  little  work,  whiot 
is  intended  to  serve  as  an  introduction  to  the  sidereal  part  ol 
Webb's  '  Celcestial  Objects  for  Comnion  Teb^scopes,'  contains  n  lit 
of  nearly  600  of  I  he  most  interesting  and  beautiful  objects  visib 
in  the  iiortlicru  heavens  with  instruments  of  from  2  to  4  inchef 
aperture,  arninycd  in  a  tabular  form  in  order  of  right  ascension. 
The  authors  hojie  that  this  list  will  be  found  to  contain  ne 
every  double  star  Ijotween  the  North  Pole  and  15"  south  decliii 
tion  which  can  be  easily  seen  with  an  achromatic  of  small  apertu 
The  Greenwich  ineun  times  of  transit  of  these  objects  are  given  ro 
each  loth  day  in  the  year,  as  also  the  limiting  months  during  which 
each  is  nsibl«  in  these  latitudes.  This  list  is  followed  bj'  another 
containing  the  positions  of  about  200  objects  which  can  be  seen 
with  refnu'tors  of  from  4  to  7  inches  ajwrture,  arrjinged  in  sub- 
stantially the  same  way  as  the  preceding  one.  With  regard  to 
these  lists,  if  may  Ix^  suflicient  to  remark  that  every  observer,  pro- 
fessional or  amateur,  has, or  ought  to  have,  the  'Celestial  Objects:' 
and  this  being  premised,  it  is  difficult  to  see  what  useful  purpose 
could  be  served  by  a  bi^ginner  devoting  his  attention  to  the  objects 
specified  in  the  '  Star-Guide,"  considered  as  an  introduction  to 
Webb's  far-famed  work,  instead  of  going  directly  to  the  latter. 
The  limitation  of  the  ranc;e  of  declination  of  objects  (as  stated 
above)  also  limits  I  he  applicability  of  the  l>ook  in  latitude.  We, 
however,  think  that  in  Kngfish  astronomical  works  the  wants  of 
observers  in  the  English  colonies  should  he  considered  and  supplied 
as  far  as  possible.  If  this  wei-e  done  haliitiially,  we  might  hope 
soon  to  ha>e  the  southern  skies  as  thoroughly  explored  as  have 
been  the  northern  heavens. 

The  most  valuable  section  of  the  work,  in  our  opinion,  is  that 
dealing  with  Test-objects.  The  stars  contained  in  these  li-*ts  have 
been  divided  into  three  kinds  of  tests,  viz..  dividing  tests,  defluing 
tests,  and  space-penetrating  tests.  The  double  stars  suit.iblu  for 
each  kind  of  test  are  arranged  in  descending  order  of  dilKcidty, 
separate  lists  being  given  n»  applicable  respectively  to  various 
apertures,  ranging  from  2  to  7  inches  inclusive.  The  limit  of  the 
separating  power  for  an  aperture  of  a  inches  is  taken  from  Dawes' 


formula,  viz., 


4"-56 


a 


These  lists  appear  to  be  arranged  with  skill 


*  Tlie  St.-r-Ouide:  A  T.i<it  of  the  most  rpmnrkable  Celestial  Objects  Tisilile 
with  ainiill  Tt'lcsropcii,  witli  tlieir  I'csitions  for  ererr  leiith  diij  iu  Itio  yrnr,  nod 
other  ABlroiKiiiiical  Inforiimtinn.  By  Latimer  Clark,  F.B.A.S.,  and  Ucrbofl 
Sadler,  f  .R.A.S.    London  :  Mactuilliin  and  Co.,  1886. 
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nd  jadginent.  and  wiD  he 

^tmaU  refractors.     The  rn— iniiff  ol  i 

[iiiri>nnation  respecting  Loiur  CVatecs  ; 

i]iBre  ff]ihemeri(lt!«  of  a  f««  TuimWe  «ttr 

iXuuar  Teruiiiiator  fur  e*di  midn^gl 

[31,  1S86.  and  the  Comets  of  iSSd. 

The  pricie  of  the  '  Star-Guide '  u  fire 

re  fancy,  for  a  book  ul  4S  pagM.  Mac 

•pplicable  to  the  current  rear  oalr. 
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Potsi»am  Obsebvutobt. — TT>r  £r«T  par  •:■!  t^»  f-nrrh  toioe 
Bf  the  Piiblicatjotis  of  the  Astru^ifcvsicai   Uiwrr* liuci   i^   p!X*:j 

receullr    been    publwllfd.       It 
)bservatioDs  mrh  tfa«  ^reat  lefnMtor  of  ibe  Vi 
IProf.ll.C.  V  tearokgial  OImli  tmimu  — fe  ia  I 

I18K1  to  1S83     ,         I     :apf;  aad  •  aoBdir  «■  Ike  laianar  of 
rt>mperstare  on  tb«  Kefrartioa  of  Li|jht  tiatmf^  tMaua^kml^ti 
;1ass,  Iceland  «par.  and  ruck-ctTilaL 
The    first    aedioa     eoalanu    TnL    ToeeTa    opuian   «f   the 
Lperforrnaiioe  of  the  Tlrasa  refractor.     Hi*  frat 
•upon  his  experieocea  duxing  *o«ne  exeetSba^j  dor  -atalkv  ia  ifce 
f   1S83,  vaa  UmU  I^  otijectpgiaM 
the  imagea  ««« aot  bjany 
LLUldlc'bued  iuiti  iMMuta,  and  Ik 
dUBciiltT  of  prodociag  aocfc  laijiB 

and  tliat  tbcir  adwrty  a«i 
nmiaij  in  their  gresier  liMT  gati 
to  Vienna  in  tke  aataum  ba  «aa  1 
and  be  itatea  Ikat  -  tbe  Vi 
the  preciaioo  of  tlw  iiiiagw.  le»Tea  iiirfyni;  lolgd 
he  goea  oo  to  aaj,  **oa  apleDdidlj 
med  a  pover  of  (ooo,  aod  e«CB  at  1500 
|iereeivM  the  fiae  detaib  of  plaociaiT  diaka  with 
DBM.  The  inagea  of  bright  start  wera  of  perfect  regsiari^,  and 
the  cential  part  of  the  difiractiun  diak  waa  ao  irmmAaUj  wmatl 
(tat  it  may  be  expected  lint  the  inatnaieiit  vill  alio  he  reiy  sell 
railed  for  the  ofaaenatioa  of  donfaie  ■taia.'' 

The  obsenataona  printed  in  thia  irtinn  arectieir  ■ymfitiiniii. 
Prof.  Togel  having  enpkned  the  gnat  li^i-pthenng  power  of 
the  Vietina  refiactar  in  order  to  obtain  acaarate  naaaarea  of  tho 
pMifinnn  of  the  hwidr  and  iiaea  n  the  apeetza  of  teTeral  UaiatBa 
vhirh  are  of  Bnuaal  appearance.  Aawaigittheseaie  Aig.  OrltM 
176S1,  L*L  I54'2.  liM.+iy  Xo.  4001,  +35-  Xo.  401  j,  +36" 
"So.  3956,  all  live  of  which  show  bright  lines.  Several  striking 
taaaflet  abo  of  Seecki's  fooith  trpe  weiv  eiaaiiiied,  and  a  taUe 
if  |p««a  of  the  wwtiona  of  tbe  dark  banda  and  linea  in  their 

rlim.     "The  miracteristie  banda  of  tbeae  ateOar  apertra"  an 
to  tbe  abaorptioo  of  hTdroearboos  in  their  1 
Sane  dnwiaga  of  planetary  nebabe   (oOov,  aod    tbe  aeetioaj 
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concludes  w-ith  a  view  of  part  of  Saturn's  ring  as  seen  with  s 
power  of  1500.  The  volume  contains  five  plates,  of  which  two 
are  niPrcly  diftg;rams.  Of  the  other  three  plnt^s,  two  contain 
drawings  of  certain  nebul.T,  and  the  third  the  spectra  of  sov 
faint  stars.     These  are  all  beantifullv  executed. 


3 


Stellar  Photographt  *. — The  results  which  the  Brothel 
Henry  have  obtained  with  their  instrument  for  stellar  photography  t 
have  more  than  fultilh-d  the  highest  expectations.  Amongst  the 
more  remarkable  of  their  achievements  are  the  following : — 
I.  The  discover}'  of  a  nebula  near  the  Pleiad  Maia.  This  nebula 
was  invisible  to  the  eye  in  the  equatorcalsot  the  Paris  Obsen-atory, 
but  has  since  been  seen  with  the  great  refractor  of  the  Pulkowa 
Observatory,  and  likewise  at  Nice.  Prof.  Pickering  has  also  found 
that  it  had  recorded  itself  on  a  photographic  plate  exposed  at  Har- 
vard College,  on  Nov.  3,  1885  ;  but  it  was  suppwetl  at  the  time  to 
be  merely  a  defect  in  the  film  X-  2-  Good  photographs  of  the 
principal  planets  have  been  obtained,  those  of  Saturn  being 
especially  tine,  tW  principal  division  of  the  ring,  which  is  o"'4  in 
breadth,  being  distinctly  visible.  3.  The  satellite  of  Neptune  has 
been  photographed  in  all  parts  of  its  orbit,  even  at  the  point  of 
nearest  approach  to  its  primary.  4.  Stars  of  the  1 6th,  and  eve^H 
of  the  1 7fh.  magnitude,  which  have  never  b«;en  directly  seen,  hal^B 
been  photographed.  Forty-two  fine  plates  have  b«»n  obtained  ot 
the  Milky  ^^'ay  atiJ  other  regions  of  the  sky.  More  than  600 
double  or  multiple  stars  havn  iM'en  photographed,  besides  the  si 
dusters  of  Hercules,  Sobieski,  Ophiuchus,  and  Perseus.  5.  A  t' 
hours'  exposure  on  the  nebula  of  Orion  has  brought  out  t 
faintest  details  with  great  distinctness.  6.  Ijistly,  results  not  1< 
rcmarlsable  have  been  obtained  in  spectrum  phologra|)hy. 

The  above  brief  recapitulation  of  some  of  the  princip.il  roBi 
already  achieved  will  suflice  to  give  an  idea  of  the  splendid  su< 
which  has  ali-oady  attended  MM.  Henry's  efforts,  and  of  the 
and  almost  illimitable  harvest  which  we  may  well  hope  to  reap 
the  near  future. 

But  the  photographs  must  themselves  be  seen  in  order  to  fi 
appreciate  their  beauty  and  distinctness.  It  may,  however, 
added  that  their  deliuition  is  so  sharp  that  some  people  have  ev 
been  led  to  suirgest  that  they  tuusi  have  l)een  photographed  from 
engravings.  Tlie  photographic  apparatus  of  MM.  Henry  is  so  free 
from  distortion,  that  on  a  photot^raph  of  3°  in  diameter  it  is  abso- 
lutely insensible :  and  it  is  only  necessary  to  rule  the  lines  of 
declination  mid  right  ascension  on  the  plates  for  them  to  become 
perfectly  finished  star-maps. 

M.  Cruls,  director  of  the  Rio  de  Janeiro  Observatory,  has 

•  '  Comptes  Bcadus,'  Vol.  cii.  No.  3, 
t  '  Ohecrvfitorr.'  Vol.  t. 
I  A«tron.  Naciir.  No.  171Z. 
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eoamkrioned  bj  tbe  finperor  of  Bndl  to  hare  a  photognphic 
upantoa  ooaatmcted  similar  to  that  derised  by  the  Brothers 
UenzT  at  Paris,  ia  order  to  cooperate  with  them  in  the  proposed 
pfaotograplue  sarrey  of  the  heavens.  The  Observatory  at  the  Cape 
of  Good  Hc^  has  already  commenced  similar  work. 


Monosr  or  the  Soi.ab  System  rs  Space. — Herr  Homann  has 
neRttlr  diaciused  the  results  of  various  observations  of  the  motions 
in  tiie  line  of  sight,  for  the  purpose  of  determining  the 
and  speed  of  the  motion  of  the  solar  system  in  space, 
■d  has  pabliabed  his  results  in  the  '  Astronomiscbe  Nachrichten,' 
3Ea.  3714.  Three  series  of  observations  were  at  his  disposal,  those 
a  Dr.  Hoggins  and  Mr.  Seabroke,  and  the  series  obtained  at 
Cwfitk  Obserratory.  The  two  former  contained  but  few  stars, 
and  dnae  only  seldom  observed ;  but  as  a  matter  of  interest  he 
^iiM-i—ed  them  as  well  as  the  Greenwich  series.  The  following 
wt  -it!  nmha  obtained : — 

Yelocity  of  Apex  of  Solar  Motion. 

ittim.  TranBlation.  , • ^ 

Kilometxee  per  aeo.  B.A.  Dec. 

Gnenwich 39"3±  4'3  32o-i         +4i°"2 

Hoggins     48-5  ±23"  I  309'S         +69  "7 

aeaboke 24*S±iS"8  278-8         +13-6 

i-mSl  be  observed  that  the  differences  between  the  three  results 

■»  -^sj  eonsiderable,  but  perhaps  not  greater  than  might  fairly 

»  -spHEisd  when  the  difficulty  and  paucity  of  the  obsenations  are 

'«c»  31.  Bnnd.     All  three  agree  in  placing  the  apex  considerably 

3.  atraois  in  B.A.  of  the  apex,  as  found  from  the  proper  motions 

T  ^Ks  15  iknive.  Airy,  Dunkin,  and  others,  whilst  Struve  found 

■fc-T-fflRXy  of  translation  to  be  only  about  7  kilometres  par  second. 

!b  jaser  determination  was,  however,  based  upon  the  assumption 

"Mfiie  avenge  annual  parallax  of  stars  of  the  first  magnitude 

■mm  xnar  o"'25,  an  assumption  which  may  well  be  greatly  in 

-OESM  rf  -fae  truth.    Herr  Homann  considers  that  we  may  con- 

9Kr-iie  7»JtKity  of  translation  as  not  greatly  differing  from  30  km. 

-IP  •eeauL     Probably,  however,  the  spectroscopic  method  is  not 

■n.  ia»  3ir  flich  an  investigation  to  be  satisfactory.     Wc  cannot 

-»  -w^  mmi.  to  know,  even  roughly,  the  rate  of  motion  in  the  line 

<  9ms  -it  more  than  fifty  stars,  and  these  are  situated  almost 

wsaat  -soxption  in  the  northern  hemisphere.     Nor  arfj  they 

^■i-r  iiscriboted  over  that  hemisphere,  but  are  massed  in  three 

It  jg  snaps,  so  that  should  any  one  of  these  groups  form  a 
■!»■■  'JM«  3V9tem  with  a  common  proper  motion,  not  an  unlikely 
■  injiii  1"  iiiiji  result  must  be  affected  by  a  large  error,  A  Hcries 
r  ^ai.  wmhem  observations  is  the  great  desideratum  in  this 
^■K  <K  cfae  science. 
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TiiK  New  Stab  in  the  Nebula  m  AxDHoiraDA*. — Prof. 
Seeligor  has  published  an  interesting  paper  containing  an  attempt 
to  represent  the  observed  variations  of  the  light  of  the  Xora  in 
Andromeda  by  a  formula  cs  pressing  the  rate  of  cooling  of  a  hot 
sphere.  Supposing  that  such  a  body  has,  owing  to  some  shock, 
its  temperature  suddenly  inei-eased  to  an  enormous  extent,  ita 
brightness  will  of  course  lie  increased  also.  And  assuming  that 
the  latter  is  proportion.-il  to  the  /tth  power  of  the  temperature,  and 
using  Pogsoii's  scale  for  tninsfonning  brightness  into  stellar  mag- 
nitude. Prof.  Seeligcr  (making  some  further  more  or  less  probable 
assumptions)  deduces  an  ex])ression  for  the  miiguitude  of  the 
cooling  st.ir  at  any  lime.  In  order  to  compare  this  formula  with 
Herr  Midler's  jihotometric  measures  of  the  Xoca,  extending  from 
1885  Sept.  2  to  Oct.  13,  Prof.  Seeliger  assumes  that  n=i.aQd 
that  the  epoch  for  which  the  time  <=o  is  18S5  Aug.  27*  8* 
Berlin  M.T.  Using  quite  approximate  values  of  the  constants 
involved  in  his  formula,  it  appears  that  there  is  a  good  gener 
agreement  {the  mean  discordiince  being  om  i  of  a  stellar  roagnitud 
between  the  computed  and  observed  values.  The  computed  mag 
nitude  corresponding  to  the  epoch  for  which  <=o  is  7*73.  The 
fair  agreement  shown  by  this  comparison  induces  Prof.  Weeliger  to 
think  that  the  form  of  the  expression  which  he  has  deduced  is  such 
ns  would  accurately  represent  the  observations,  provichjd  that  it 
wore  jjossible  to  determine  the  necessary  constants  with  sullicient 
precision.  And  as  there  is  evidence  to  show  that  the  nebula  in 
Andromeda  is,  partly  at  least,  composed  of  a  vast  number  of  faint 
stars,  it  appears,  in  Prof.  Sediger's  opinion,  not  unreasonable  to 
suppose  that  a  collision  was  the  cause  of  the  sudden  development 
of  heat  and  light  which  revealed  itself  to  us  as  the  appearance  oG^| 
"  uew  "  st.ir.  ^H 

With  reference  to  the  point  thus  raised  by  Prof.  Seeliger,  Herr 
Auvvers  points  out  t  that  the  gi'eat  similarity  of  the  outburst  in 
Andromeda  in  1885  to  the  phenomenon  observed  by  him  in  i860 
in  the  cluster  80  Messier  in  Scorpio  is  a  strong  confirmation  of 
Prof.  Seeliger's  views.  The  probability  that  two  variable  stars,  of 
such  exceptional  character,  should  be  projected,  in  one  case  on  a 
close  star-cluster,  in  the  other  case  on  an  objei-t  w  hioh  ajipears  to 
be,  in  part  at  Icjist,  a  close  star-cluster,  is  so  small  that  it  is  almost 
necessary  to  refer  these  outbursts  to  physic;ii  changi_<s  in  the 
ncbuhe  in  which  they  respectively  apfK^ared.  It  will  l)e  remem- 
bered that  lierr  Auwers  discovered  a  7th-magnitude  8t«r  iu  the 
cluster  80  Messier  on  the  evening  of  May  2t,  i860.  By  June  16 
the  light  of  the  Xova  had  diminished  to  that  of  a  star  of  the  10-5 
miignitudo.  Thi;  new  slariu  Scorpio  was  independently  discovered 
in  Eugknd  bj-  Mr.  Pogson  on  May  28,  i860. 


•  AitroD.  Hoclir.  No.  17:0. 
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Habtabs  Collsbb  OB8KBVATOBT. — Prof.  Pickering  b&s  pnb- 
Bbcd  the  Annual  Report  of  the  Harrurd  Collcgp  Obsenatorv 
9r  the  yrnr  1885.  XotwitLstanding  tht;  unsatisfactorv  tlDancial 
Dsition  ill  which  the  C)b^e^vatorv  stands,  and  which  has  neces- 
tatcd  a  reduction  in  the  staff  of  observers,  the  usual  photometric 
id  meridian  obsenations  have  been  carried  on  with  rigour.  The 
eat  zezU  mid  energy  displayed  by  the  aasistants  have  alone  ren- 
ered  this  possible.  With  the  east  equatoreal  the  photometric 
itions  of  the  eclipses  of  Jupiter's  satellites  have  been  con- 
An  extensive  series  of  photometric  observations  of  stars 
>  been  mode  with  the  wedge  photometer  attached  to  this  equa- 
toreal.  The  resulting  magiiiiTides  have  been  computed  by  meatis 
the  stars  which  are  also  uiidt-r  observation  with  the  meridian 
bot<>meter,  the  work  of  the  wedge  having  in  this  w  ay  been  made 
timogeneous  with  that  of  the  latter  instrument.  The  extensive 
I  thus  made  of  the  wedge  photometer  seems  to  show  that  the 
astrument  used  at  UanarJ  foliege  is  not  capable  of  the  great 
pgree  of  precision  which  is  claimed  for  that  employed  by  Prof, 
itchard.  To  determine  whether  this  difference  is  due  to  the 
Dnn  of  the  instrument,  Prof.  Pritchard  has  kindly  undertaken  to 
fuperiuteud  the  construction  of  a  wedge  photometer  made  upon 
iis  plan.  With  the  meridian  circle,  in  charge  of  Prof,  liogers, 
'lie  ob*<'rvatiori  of  a  Polar  Catalogue  has  been  commence<L  The 
number  of  olwenatious  during  the  year  was  2S08,  including 
1003  observations  of  fundamental  stara. 

TTie  meridian  photometer  has  also  been  actively  employed.     The 

Ksl  of  Bt*re  to  be  observed  has  been  somewhat  extended,  so  that 

[file  entire  series  includes  zones  at  intervals  of  5"  from  the  equator 

llothe  pole.     The  system  adopted  ensures  the  regular  distribution 

lof  stars   to   be   obsen-ed   down    to   the   ninth    m.ignitude.     An 

liiDpjrtatit  investigation  has  been  undertaken  in  stellar  photography. 

IA  Voigtlauder  portrait-lene  of  8  inches  aperture  and  44  inches 

I  focus   has   been   mounted   equatoreally.      With   this   instrument 

1  photogRiphs  have  Ixsen  taken  of  the  trails  left  by  stars  « hen  the 

t<-li.'«;ope  is  not   driven  by  clo<'kwork.     Equatoreal  stars  of  the 

*utb.  and  polar  stars  as  faint  as  the  fourteenth  magnitude   have 

lUiK  been  photographed.     Jlost  striking  results  have  thus  been 

obtained  with  stellar  spectra.     By  placing  a  large  prism  in  front 

nf  the  lens,  pbotographs  have  been  obtained  of  stars  as  faint  as 

the  eighth  magnitude,  in  which  lines  are  shown  with  sufficient 

diitinotness  to  be  clearly  seen  in  a  paper  positive.     Prof.  Pickering 

•presses  his  obligation  to  his  brother,  Mr.  W.  H.  Pickering,  who 

liM  rendered  important  aid  in  this  investigation,  especially  in  the 

\  pKofographic  process.  

Amirica:t  DETEBMiKATioys  or  THB  Velocitt  of  Light*. — 
[Prof.  Nevcomb  has  now  published  the  details  of  his  researches  on 

'  AftrenomioU  rAwrt  prrpared  for  the  lue  of  th«  American  Epbemeris 
ud  Kaalioal  Almuuc,'  Vul.  li.  rarU  iii.,  iv. 
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the  velocity  of  light,  along  with  a  second  determination  of  the  same 
physical  constant  made  liy  Prof.  Michelson.  Both  these  scientists 
have  adopted  modifications  of  Foucault's  revolving-mirror  apparatus 
for  the  piir|iose  of  (his  investigation.  The  final  results  for  the 
velocity  of  light  in  vacuo  expressed  in  kiloraefcres  per  second 
are: — 

Michelson  in  1S79     299910  ■ 

Michelson  in  1882     ....'. 399853  ■ 

Newcomb  in  1882,  using  only  results  supposed  ■ 

to  be  nearly  free  from  constant  errors 299860 

Newcomb,  including  all  detormiimtions 299810  _ 

Prof.  Newcomb  thinks  that  we  may  conclude,  as  the  most  pni' 
bable  result,  that  the  velocity  of  light  hi  vacuo  is  299860  km. 
+  30  km.  Adoplins;  Nyriin's  value  of  the  constant  of  atx^rration, 
vis.  2o"-492,  and  Clarke's  value  of  the  Earth's  equatoreal  racb'us, 
this  gives  for  the  solar  parallax  the  value  3"794.  With  regard  to 
the  question  which  has  been  raised  by  Messrs.  Forbes  and  Toung, 
as  tu  a  possible  difforeuce  between  the  velocities  of  rays  of  different 
colours,  it  is  pointed  out  that  the  phenomena  of  variable  stars  seem 
to  be  conclusive  against  the  hypothesis  of  any  such  difference. 
Were  there  a  difference  of  one  hour  in  the  times  of  the  blue  and 
red  rays  reaching  us  from  Algol,  this  star  would  show  a  well- 
marked  coloration  in  it^i  phases  of  increase  and  decrease.  No  such 
effect,  however,  has  been  noticed ;  and  as  the  {)arallax  of  this  star 
is  probably  less  than  o  "'t,  it  is  diiRcult  to  see  how  there  can  be  j^ 
difference  as  great  as  four  parts  in  a  million  between  the  velodti^H 
of  light  coming  fn>m  near  the  two  ends  of  the  bright  part  of  ta^ 
spectrum.  Prof.  Newixjmb  is  certain  that  had  there  been  a  dif- 
ference of  one-thousandth  it  would  have  been  easily  recognized  in 
his  velocity-of-light  apparatus.  No  trace  of  such  could  ever  be 
seen.  Some  experiments  made  by  Prof.  Michelson  to  elucidate 
thia  point  have  also  led  him  to  the  same  negative  conclusion. 

UjrrvKBSAi.  TnrE. — The  Astronomer  Royal  delivered  a  lecture 
on  Universal  Time  at  the   Itoyal   Institution  on  March  26.     The 
purpose  of  the  lecture  was  to  set  forth  the  advantages  which  woidd 
be  secured  by  the  ado])tion  all  over  the  world  of  the  F.ame  standard 
o£   time,  and   to  urge   the  selection  of   the  particular   standai^_ 
recommended  by  the  Washington  Conference,  viz.  the  Greenwio|H 
Civil  Day.     The  lecturer  laid  great  stress  on  the  incompatibility  oH 
retaining  an  indefinil-e  number  of  local  times  with  our  present  statfl 
of  progress;  a  system  which  caused  but  little  inconvenience  in  thd 
days  of  8t«geHX>aches  was  intolerable  in  these  of  railroads  and  tele- 
graphs.   The  various  countries  of  Europe  had  therefore  each  adopted 
a  uniform  time  throughout  their  borders,  but  the  great  extent  of  the 
United  States  rendered  the  question  a  more  difficult  one  there. 
Finally,  five  different  standards  have  been  adopted,  each  differing 
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r  M)  fuct  number  of  honn  from  Greenwich  Time,  instead  of  the  75 
"iv!  '  "  ■}  before.     The  lecturer  then   traced  tha 

Xhl  rieining's  proposals  for  a  uuiTer<<al  time 

rluch  jesulu-U   in  the   AVashington   Conference.      The 

of  the  system    recommended   by  the  Conference  for 

ailwsj  iravclliug  and  for  telegraphing  were  nest  dwelt  upon,  and 

u as  .<iateil  that  tt»  adoption  >i  ould  save  the  telegraphing  of  150 

niilioiig  of  letters  annually.     The  difficulties  in  the  way  of  such 

ption  were  referre*!  to,  but  not  judged  to  be  serious,  and  a 

^  of  Ingenious  devices  for  showing  universal  and  local  time 

>  dial  were  exhibited. 


CiLUfOE  IS  THE  AsTHONoincAi,  Datk. —  For  astronomers 
important  point  of  the  Astronomer  Eoyal's  lecture  was  the 
iBDt  that  the  Board  of  Visitors  of  the  Koyal  Observatory  had 
mended   the  adoiition,  in  the  'Nautical  Almanac 'for  1891 
Mid  following  yejirs,  cii  (Jreenwich  Civil  Time — reckoning,  that  is, 
im  Greenwich  meau  midnight  to  midnight  and  counting  from  o 
24  hours,  in  accordance  with  Resolution  XI.  of  the  Washington 
e  Meridian  Conference,  which  expresne«the  hopp  that,  as  soon 
u  may  be  practicable,  the  astronomiail  and  nautical  day.s  will  be 
everywhere  to  begin  at  mean  midnight. 


BliU  I 


Wk  regret  to  announce  the  duiith.  after  a  very  severe  illness,  of 
It.  Charles  George  Talmage.  l''Ji.A.!S.,  which  took  pbce  on 
larch  20  at  Knots  Green,  Leyton.  Mr.  Talmage  was  bom  on 
12,  1840,  and  commenced  his  astronomical  career  at  the 
oral  Observatory,  Greenwich,  in  the  year  1856.  In  i860 
joined  Mr.  Uind  as  assistant  at  Mr.  Bishoj)':*  observatory  in 
Uegenl's  Park.  He  then  went  to  Nice  for  four  years,  where 
vras  engaged  in  Double->>tar  obMcrvations.  At  the  conclusion 
that  work,  which  was  a  re-t-xaniinatiou  of  Admiral  Smyth's 
J'-'lford  Catalogue,  Mr.  Talma^?!-  again  joined  Mr.  Hind  at  the 
SUervatory  at  Twickenham.  In  1865  he  wa.s  appointed  Director 
the  pri»-ate  t)b»frvatory  of  Jlr.  J.  G.  Barclay  at  Leyton,  which 
t>|ioiiitmi-nt  he  held  up  to  the  time  of  bis  death.  In  1870  he  was 
I  Gibraltar  to  observe  the  Total  Solar  Eclifwe,  and  in  1S82 
I  appointed  officer  in  charge  of  the  VV^est-Lidian  E.\peditiou 
or  observitig  the  Transit  of  Venus.  Mr.  Talmage  was  so  well 
vn  and  respected  in  the  scientific  world  that  his  untimely 
atb  will  be  regretted  by  a  large  circle  of  friends. 

Wk  likewise  regret  to  announce  the  death,  on  Feb.  1 6,  of  Mr. 
fbomM  Bassnett,  of  Jacksonville,  Florida,  in  the  79th  year  of  his 
•ge.  Mr.  Baasnett  was  a  native  of  LAncasbLre,  but  emigrated 
early  in  life  to  the  United  States.  He  was  an  ardent  lover  of 
•ci6oae,aod  to  the  very  close  of  his  long  life  took  an  active  interest 
"1  (he  progress  of  astronomy. 
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ICEETIKG  OF  TUB  ROYAL  ASTHOXOiUCAL  SOCIETY. 

Fridaj,  April  9,  1886. 

_       J.  W.  L.  Glushib,  M_A.,  F.K.8.,  President,  in  the  Chair. 

Seeretaritt :  E.  B.  Kjiobel,  and 

Lieut.-Co!.  G.  L.  Tupmajt. 

I  Minutes  of  the  previous  Meeting  were  read  and  coufirmed. 
Tiipman  AODuuDCt'd  tlie  receipt  of  54   presents  since  the 
:.     Them  were  some  fine  drawings   of  Jupiter  pre- 
)t'  r.  Todd,  of  Adelaide  :  two  druwings  of  Jupiter,  ooe  of 

and  one  of  the  Great  Orion   NeDiiIa  by  Mr.  Tarrant ;  a 
by  Mr.  Fraukii  of   1730  coloured  stars  ;  and  an  o!d  legal 
IdocQtnrnt  bearing  the  signature  of  Mr.  Chester  Moor  Hall,  who 
uraa  the  inventor  of  the  achromatic  telescope,  a  quarter  of  a  cen- 
tnry  Iwfore  Dollond,  which  had  been  presented  to  the  Society  by 
Mr.  R.  B.  Pposser,  of  the  Patent  Office. 

TTu  iWrzidtnt.  I  would  ask  the  Meeting  to  return  thanks  to 
tbe  donors  of  these  pres«nts,  and  especially  to  Mr.  Franks  for  the 
«atalo^ie  of  coloured  stam,  and  also  to  Mr.  Tarrant  and  Mr.  Toiid 
for  ihcir  drawin^^s,  and  to  Mr.  Prosser  for  the  autograph  of  Chester 
Mour  Hall.  A»  Mr.  Hall's  connection  with  the  achromatic  tele- 
I  Kope  is  not  vert-  gecerally  known,  I  will  coll  on  Mr.  Kanyord  to 
[tell  Qs  somelhing  about  it. 

Mr.   Itanyard.     The  facts  are  very  simple.     It  h.i8   long  been 

known  that  some  seven  years  after  the  patent  was  granted  to 

Dol'ond  for  the  invention  of  his  achromatic  telescopes,  his  claim 

to  the  iDvention  was  disputed,  and  a  Mr.  Champness,  an  instrument 

f  naier  in  Comhill,  infringed  the  pateut,  urging  that  Moor  Hall 

liad  Bade  such  It'lescopes  many  years  before  the  date  of  Dollond'a 

kjaUeat.     John   Dollond  waa  then   dead,  and  his  sod   brought  au 

^..t,^..  M^ainst  Ciiampness.     The  report  of  the  case  is  lost,  but  the 

referred  to  in  the  rejKjrts  of  later  cases.     It  appears  that 

v>'iiueMe«  were  brought  forward  who  stated  that  they  had  made 
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oobrouiatic  object-glassea  as  early  as  1733.  Dolloiid's  patent  was, 
however,  not  upset,  tioiiie  few  years  ago  I  put  together  all  the 
facts  at  which  I  could  get  with  re.spect  lo  Moor  Hall,  and  Mr. 
Prosser,  the  gentleiniin  who  has  p'ven  this  doc\iinent  to  the  8ocietj. 
thought  that  further  itifoniiatiou  might  be  obtnincd  iu  the  neigU 
bouriiood  where  Mr.  Hall  had  lived,  and  he  therefore  wrote  a  lettep 
to  a  Colche.sttjr  paper  asking  if  anv  local  antiquary  knew  anything 
further.  By  this  lueans  ho  learned  that  Mr.  Hall  was  a  Bencher 
of  the  Inner  Temple,  and  must  probably  have  been  iu  Loudon  at 
the  tiine  of  the  action,  though  he  did  not  appear  as  a  witness. 
He  was  a  man  of  s^ouio  property,  but  does  not  seem  to  have  been 
a  Fellow  of  the  Jioynl  yocioty,  though  he  must  h:ive  known  of 
Dolloud's  receiving  the  Copley  medal.  In  pursuing  these  enquiries 
Mr.  Prosser  obtained  the  present  docuineiif,  which  he  has  given  to 
the  Society,  and  which  the  Coimeil  has  ordered  to  be  framed  and 
suspended  in  the  Council-mom.  The  matter  is  one  of  great 
interest,  as  the  inventioti  of  the  achromatic  object-glass  was  a  most 
important  step  in  the  progress  of  a-stronimiy. 

Mr.  Knohfl.  Is  there  any  object-glass  by  5Ir.  Hall  known  to 
be  in  existence '.' 

Mr.  Ranyard.  No;  but  there  was  one  as  late  as  1790.  It  is 
mentioned  iu  the  '  Gentleman's  Magazine'  us  being  in  the  posses- 
sion of  the  Rev.  Mr.  Smilli,  of  Rathbone  Place.  The  ghiss  con- 
sisted of  three  lenses  and  was  of  very  short  focus  ;  I  think  2.J  in. 
aperture  and  20  in.  focal  length. 

Mr.  Chainliers.  I  think  miiterials  exist  for  carrying  the  investi- 
gation further.  Some  tifteen  years  ago  I  ascertained  that  i[r. 
llall's  property,  which  wn«  near  Harlow,  iu  £«ses,  was  in  the 
hands  of  Mr.  A\'atlington,  M.P.  for  South  Essex,  and  that  this 
gentleman  had  succeeded  in  gleaning  some  further  information 
respecting  Mr.  Hall. 

Mr.  J{iiiiiiitnl.  I  have  corresponded  with  Mr.  Watlington,  but 
could  obtain  no  information  lK^yond  thi>  rliit<>  uf  yir.  HalTs  death. 

The  Fresiilent.  This  is  a  subject  of  peculiar  interest  just  now, 
as  there  seems  to  be  a  hope  of  still  further  improving  the 
telescope. 

A  vote  of  thanks  was  passed  to  the  donorn. 

Mr.  Knofiel  read  a  pajxT  by  Mr.  David  Oill,  "  On  some  suggested 
improvements  in  the  praelicnl  working  of  M.  Tjocwy's  new  method 
of  di'terinining  the  elements  of  astronomical  refraction."  The 
paper  con»nieni-ed  by  a  statement  of  M.  Lo<'wy'»  method,  which 
is  described  in  the  '  Observiitory '  for  February,  vol.  ix.  p.  105. 
Mr.  (Jill,  however,  proposed  some  modifications  of  M.  Loewy's 
method  which  promised  increased  ease  of  working  and  more  general 
accuracy  and  utility.  He  proposed  that  the  prism  in  front  of  the 
object-glass  should  be  rigidly  attached  to  the  mounting  of  the  latter, 
that  a  spider-line  micrometer  should  Iw  plat-ed  parallel  to  the  line  of 
intersection  of  the  reflecting  surfaces,  and  a  rotation  of  the  whole 
tube  around  its  own  axis  effected  by  placing  it  in  a  suitable  cradle. 
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upposing  two  stars  to  be  brought  into  the  field  of  view,  then  by  a 
ery  small  moTetneiit  of  the  positioa-circle  the  irnnges  could  be 
aught  into  liue  with  the  direction  of  measurement,  nud  their  dis- 
I  could  be  measured  bv  the  micrometer  with  the  greatest 
'■The  altitudes  of  the  stars  could  be  deduced  by  noting 
ne  of  each  observation  :  the  only  objection  to  this  method  was 
sgles  exceeding  lo  minutes  of  arc  could  uot  bo  measured  by 
be  «pider-line  micrometer  with  sufficient  accuracy,  but  this  objec- 
un  might  be  overcome  by  the  use  of  two  eyepieces.     The  investi- 
Mion  of  the  elements  of  refraction  on  the  preceding  phiu  would, 
owever,  involve  a  special  appurutus  ;  but  a  heliomoter  could  be 
lily  adapted  for  the  purpose,  the  apei  of  the  prism  being  placed 
'•t  right  angles  to  the  line  of  section  of  the  object-glftss. 

TItt  President.     If   1   followed    clearly  the   description  of  M. 
ewy'a  observations,  the  essential  point  seems  to  be  that  it  is  a 
ly  diEFerenlial  instrument  and  flierefore  free  from  systematic 
Itrror*:  but  1  was  not  able  to  follow  so  clearly  the  account  of 
\Ht,  Gill's  modifications  of  it.      Yet  I  have  no  doubt  that  any 
■dons  from  a  practical  observer  of  Mr.  Gill's  experience  will 
raluable. 
The  AtlrouoTiKr  Itoijiil  felt  scarcely  prepared  t<j  offer  an  opinion 
ofiund  on  the  instrument  proposed.    The  success  of  such  a  device 
dspeuded  greatly  on  the  degree  of  facility  with  which  it  could  be 
Used  in  practical  work.     The  original  principle  of  M.  Loe wy  was 
|tery  in^uious  and  a  very  pretty  application  of  optics  ;  but  it  was 
be  feared  that  the  reductions  would  involve  a  great  deal  of 
our.     Another  difficulty  would  be  the  choice  of  the  pair  of  stars, 
llhe  principle,  however,  was  well  worth  trying.     As  regarded  Mr. 
iCriU's  modification,  the  fact  that  only  one  quarter  of  the  object- 
IfliM  wait  available  for  each  star  wa«  a  serious  matter.     There  wna 
.  toother  point  which  was  worth  bearing  in  mind,  viz.  that  there  was 
l»  Ivije  clement  of  uncertainty  in  the  determination  of  refraction 
'•riting  from  the  accidental  errors  due  to  the  state  of  the  atmosphere, 
4f..  90  that  in  order  to  get  a  proper  detennination  of  the  cooHicieut 
ol  Infraction,  esjx'cially  near  the  horizon,  a  large  number  of  observa- 
•iom  would  be  necessary.    It  was  therefore  a  most  important  matter 
to  be  able  to  get  a  large  number  of  observations  with  as  litt  le  labour 
M  possible. 
A  Tote  of  thanks  was  passed  to  Mr.  Gill  for  his  paper. 
Mr.  Common  read  a  paper  "  On  the  NebuUe  in  the  Pleiades." 
He  said  tiiat  the   Brothers  Henry,  in  the  photographs  they  had 
obtain«>d  of  the  Pleiades,  had  photographed   three  nebulae  which 

IHipposed  no  one  had  seen  before.  But  on  Feb.  8,  i88o,  he 
^nerved  a  nebula  near  Mcro{)e  with  the  3-foot  reflector.  The 
^M  made  at  the  time  was  to  this  effect: — "  There  is  a  strong 
^on  in  my  mind  of  more  nebula;  here."  There  appean^d  in- 
tions  of  nebulous  matter  near  Merope  in  the  direction  of 
Ira.  The  photographs  of  MM.  Hi^nry  did  not  show  any 
Debala  at  that  particular  spot,  but  they  did  show  a  continuation 
'  the  nebula  from  Electra  towards  Merope.     It  was  very  remark- 
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•  ■■OT  observers  in  different  parts  of  the  world,  whl 
Sn.I  >'AniniiM>d  x\\f  Pleiades  with  the  new  of  tinding  out  something 
;\  thdt  these  photographs  should  have  given  tU 

.  *. ;)t'  the  existence  of  some  of  these  nebulte.     HI 

t.lKMi|{bt  tliikt  the  reason  why  these  nebula;  had  nut  been  seen  wH 
uwiag  lo  the  fiirt  that  the  atmosphere  was  always  brilliantly  illa^ 
OUMftwl  ill  the  neighbourhood  of  bright  stars,  so  that  the  presence 
c£  %  bviitfat  star  genenilly  prevented  the  eye  recogniiing  faint 
pouaof  tight  near  it,  but  the  photographic  pliite  was  not  dazzled, 
•ml  ik»  power  of  discovering  a  faint  point  of  light  was  not  at  ai| 
iiapair^d  by  the  neighbourhood  of  a  bright  object.  ^ 

Mr  Kxoli^l,  I  think,  as  Mr,  Common  has  brought  this  subject 
fofnarl.  I  may  say  thut  I  had  fully  intended  bringing  thi?  photo- 
)|r»  '•  the  Society  at    the  last   mecliiig,  but  Mr.  Common 

k<k  away.     All  1  c<iuld  do  therefore   wns  to  publish  in 

liw  '  Mon'hly  Notices '  the  letter  sent  me  by  MM.  Henry. 
Nr.  CoiDmon  remarked  in  his  earlier  observation  that  he  found 
lut  oiteiision  of  the  nebulii  in  the  neighbourhood  of  Merope  towards 
Blui'tra :  but  the  photograph  of  the  Bros.  Henry  showed  a  nebula 
ttxtvfiding  from  Elei'tra  towards  Merope,  w hich  is  a  very  different 
chilli;.  The  photograph  shows  also  a  very  much  fainter  nebula, 
1  did  not  «ti<l<"i'stnnd  whether  he  meant  to  say  that  he  had  ob- 
MTved  that  nebulii  or  not.  It  is  very  remarkable  that  the  nebula 
tik  the  ncighliourhood  of  Main  has  produced  a  much  greater  effect 
Ml  th>«  photograph  than  the  nebula  near  Merope,  which  has  been 
okat'rved  by  a  grenr  many  observers.  Jt  would  appear  from  the 
photi>graph  of  the  Bros.  Henry  that  the  nebula  near  Electra  waa 
■klito  stronger  in  photographic  power  than  the  portion  of  the  Merope 
a«>buU  which  Mr.  Common  saw  recently  in  his  three-f<>et 
t»tMCOpe. 

.Vr.  lliii)>inr<l  could  hardly  follow  Mr.  Common's  reasoning  as  to 
the  li^ht  of  the  nebula  being  overpowered  by  the  brightness  of  the 
lisht  dispersed  in  the  atmosphere.  So  far  ns  he  was  aware,  no 
DBOtOitraph  had  as  yet  l)een  taken  showing  anv  trace  of  this  dis- 
uereted  light.  It  seemed  more  probable  th«t  the  reason  why  these 
iMbulit>  had  not  been  seen  by  observers  wns  that  they  shone  with 
li(>>>t  of  short  wave-lenglh  which  readily  impressed  itself  on  the 
•t'usilivc  plate,  but  could  not  well  be  seen  with  the  eye.  He  had 
h«4,l  II  lens  of  uranium  glass  made,  and  also  a  cell  containing  esse- 
rin«>,  in  ortler  to  see  the  nehnU  about  Maia  if  it  should  be  shining 
with  light  in  the  H  and  K  region,  by  decmding  its  light  into  the 
tWjWe  part  of  the  spectrum  ;  but  he  had  not  lioti  a  good  oppor- 
tuixitv  for  st>eing  the  Pleiades  since. 

Mr.  Wiiti'fit.  I  think  Mr.  Kanyard's  eiplansitirm  is  probably 
CW'rr^'t.  The  matter  niij;ht  be  set  at  rest  by  the  use  of  different 
IhikU  of  photographic  plates,  such  as  chloridi'  plalii'S  or  plates  like 
Ihi'M.''  Capi.  Almey  uses,  sensitive  to  the  red  and  ultra-red  rays. 
U  »»  poHiible  that  there  are  nebulic  which  emit  only  rays  at  Ithe 
VAlriMMO  re<l  end  of  the  spectrum;  these  might  be  photographa' 
iu  lhi»  way,  tho'igh  they  cannot  be  seen  by  the  e\e. 
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Ur.  Coatmom  taid  that  faint  nebolc  were  rendered  rigible  to  the 
I  ttye  bjr  Uieir  oontr&st  n-ith  tbe  dark  sky,  but  in  the  pi^esent  case 
tber  were  in  contrast  vrith  the  illuminated  part  of  the  skr.  Everr 
one  knew  that  when  a  bright  star  was  coming  into  the  tield  a  ring 
of  brightness  preceded  it. 

Mr.  Ranyanl  said  that  no  one  had  ever  photographed  that. 

Mr.  Common  rt'plied  that  with  a  reliector  it  was  easj  enough  to 
photograph  the  light  around  stars.  The  Urger  stars  in  his  pho- 
tograph of  the  uebula  of  Orion  then  hanging  in  the  room  were  all 
represented  by  patches  of  light,  aud  there  were  traces  of  the  rays 
•eeo  in  the  iustnunent  corresponding  to  the  supports  of  the  flat. 
It  was  oertainly  very  curious  that  the  Bros.  Henry,  who  had  pro- 
bably intended  to  photograph  the  3Ierope  nebula,  had  succeeded  in 
photographing  three  others  which  no  one  had  seen  except  himself. 
He  h«(i  seen  one,  but  had  recorded  it  only  by  chance.  Had  be 
known  wb.it  would  happen  he  would  have  examined  the  region  far 
laore  carefully. 

Tht  Prttidmi.  We  have  the  pleasure  of  seeing  Lord  Bayleigh 
here — perhaps  he  will  tell  us  what  he  thinks  in  regurd  to  the 
question  raised  by  Mr.  Bauyard  aud  Mr.  Waters  as  to  the  light  of 
different  wave-lengths. 

Lord  liat/lri/i/i.  I  would  rather  be  inclined  to  ask  questions 
tban  to  answer  them.  It  would  tntere.<<t  me  very  much  to  know 
iwkat  ia  the  explanation  of  the  Inrge  disk  $  we  see  produced  on  the 
photographic  plates  by  the  brii;hter  stars.  I  used  to  photograph 
lo  old  days,  but  I  am  not  accustomed  to  the  gelatine  plates  which 
have  recently  superseded  all  others.  As  far  as  I  have  noticed  the 
photographs,  the  edges  of  the  star-disks  are  very  fairly  sharp.  I 
have  a  vague  idea  that  they  are  not  due  to  light  generally  diliFused 
and  gradually  falling  away.  They  suggest  a  different  explanation. 
As  to  the  kind  of  light  that  comes  to  us  from  these  nebulw,  it 
Would  be  a  ditticult  question  to  decide.  It  is  quite  pos!<ible  that 
the  nebula?  may  be  more  rich  in  the  photographic  rays ;  but  I 
iXather  be  inclined  to  look  for  an  explaiiatiou,  as  Mr.  Common 
rted,  in  the  difference  of  the  effect  of  the  neighbourhood 

mure  intense  sources  of  light  on  the  eye  and  on  the  photogra- 
phic plate. 

Capt.  SMt  remarked  that  every  practical  obsener  knew  that 
the  visibility  of  stars  depended  much  upon  their  colour.  A  red 
•tar  of  the  eleventh  magnitude  was  lost  before  a  blue  star  of  the 
came  magnitude.  It  would  seem  probable  that  nebiilip  differed  in 
colour,  and  it  might  he  that  it  was  the  colour  of  nebulee  which 
affected  their  visibility  in  photographs. 

A  Fellow  called  the  attention  of  the  .Society  to  a  letter  by  M. 
Wolf,  which  had  recently  appeared  in  the  '  Comptes  Rendus,'  on 
this  point.  M.  Wolf  bad  pointed  out  that  changes  in  the  process*| 
in  the  preparation  of  the  plate,  in  the  mode  of  development,  re- 
sulted in  changes  in  the  photograph,  and  that  therefore  for  photo- 
graph* to  be  strictly  comparable  they  must  be  taken  in  precisely 
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the  eaiue  way  and  under  precisely  the  same  conditions.  Caution 
was  needed,  therefore,  before  accepting  the  fact  that  an  object  seen 
by  the  eye  but  not  photogrnplied  was  due  to  change.  M.  Wolf  had 
further  pointed  out  that  in  these  very  pbotographs  of  the  Pleiades 
there  were  certain  stars  and  nebulous  phenomena  absent  which  he 
(M.  Wolf)  had  seen,  and  which  had  baen  verified  by  M.  Itayet,  of 
I3ordeau.T. 

Mr.  Waten.  The  apparent  magnitudes  of  stars  in  a  photograph 
are  in  many  cases  entirely  di!<pro])ortioiiale  to  the  actual  niagjii- 
tudes  as  .seen  by  the  telescope  and  by  the  eye.  The  same  may  be 
the  case  with  the  nebulw.  The  nebiihe  may  not  be  visible  to  the 
eye,  and  yet  may  be  photographed  possibly  with  great  ease,  owing 
to  the  greater  actinic  power  of  the  light  emitted. 

Dr.  l<j>itta  thought  the  tliftiised  light  seen  round  stars  was  due 
rather  to  tlie  instrument  than  to  the  diffusion  of  light  in  the  atmo- 
sphere. He  ahvays  fancied  the  field  in  an  achromatic  was  much 
darker  than  in  a  reflector.  The  Bros.  Henry  used  an  achromatic 
telescope  for  their  photographs.  He  had  seen  the  etfitatorfnl  wude 
in  Pai'is,  and  had  remarked  how  circular  the  star-disks  were,  and 
how  dark  the  iield.  On  his  return  home  he  had  been  struck  with 
the  amount  of  difhi.sed  light  round  the  stars  and  iu  the  Iield  in  his 
reflector. 

Mr.  JVftcdll  had  repeatedly  obiwrved  the  Pleiades,  and  had  noticed 
a  considerable  amount  of  nebulous  inalter  round  Maia,  apparently 
throughout  the  entire  group.  He  bad  constantly  seen  a  beautiful 
oval  light  round  Merope,  which  was  said  to  be  variable,  but  he 
believed  the  variation  was  entirely  due  to  the  state  of  the  atmosphere. 
He  had  also  seen  a  considerable  amount  of  light  round  Maia. 

Mr.  Coimnon  pointed  out  that  every  ])ho(ographcr  knew  that 
by  altering  the  exposure  and  development  hard  black  pictures  could 
be  got  which  showed  no  half-tints;  nothing  was  easier  than  to  get 
Buch  a  picture,  and  it  w,i.s  no  reflection  upon  the  Bros.  Henry  that 
in  their  enlargemenls  of  Jheir  ])hot-ographs  they  had  reduced  the 
stars  to  bright  points  or  hnrd  disks  without  any  shade.  ^ 

A  vote  of  thanks  was  then  passed  to  Mr.  Common  for  his  papeifH 

Mr.  Tunier  read  a  papiT  on  some  observations  for  Coincidence 
of  the  Collimators  through'the  centre  of  the  Greenv^ich  Transit- 
Circle,  Originally  this  observation  could  only  be  imide  by  raising 
the  instruineut.  In  1866  the  ceiifnil  culie  of  the  transit'-circle  was 
perforated  in  such  a  manner  that  when  the  instrument  was  vertical 
a  view  of  the  S.  collimator  could  be  obtained  from  the  N.  colli- 
mator. H  was  then  found  that  a  small  discrepancy  existed  between 
the  readings  t  hrough  the  cul)e  and  tho.so  taken  when  the  instrument 
was  raised.  This  di.scordanee  lias,  up  to  now,  not  been  satisfactorily 
explained.  To  solve  the  difliculty  a  wooden  model  of  the  central  cube 
of  the  transit-circle  was  made  recently,  and  observations  made  with 
the  instrument  raised  through  this  model  cube  were  compared  with 
observations  through  the  ordinary  cube.  The  readings  came  out : — 
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a.  Uaiat«rrup(|Mi  VMoa..........  0-465  nr. 

t>.  Through  mold  cabe  — 0*504   n 

e.  ThAXigii  onluMiT  oeutnil  eofae . .  0-501    „ 
Tba4  Um  discrepaaef  appeafs  lo  be  dii«  to  a  raal  diffaraooo  butww 
tbe  lines  o(  eoUimatioa  o(  tbe  cetilral  aad  exceaUic  portiotts  o(  tkft 
ufaiMt-^anes,  w"*!  waxgatt^  caiitkm  ia  iIm  —if  o£  AxesMtric  peoeib 
flf  Ikht  in  ob«rnUMMW  oC  thia  kind. 

n»  PrmidfU,    I  wooiil  innle  nMaaik*  on  tkis  pnpar  apoB  what 

wtmfrf  to  tie  an  extnMrduiary  diMRpancr.     I  atMold  not  km 

be  wooden  tuudel  wxMld  1m««  tlw  aaaw  eftaet  ■•  the 

riunent.    It  ia  aattafiMtorf  that  tfae  diaerepancf  is 

tbu- 

Th  mer  JtoyaL      It  is  the  osnai  habit  of  astrooomers 

whfn  they  are  ta  a  difficulty  about  instrumental  discordaac^  to 
Utributo  them  to  temperature ;  I  think  Mr.  Turner  has  ^bovn 
that  t«>mporature  has  notbiug  to  do  with  the  present  case  and  that 
it  i«  purely  an  optical  effect  arising  from  the  drranutance  that  a 
portion  of  the  objtvt-giass  is  used  in  one  observation  while  the 
whole  of  the  object-glass  is  used  in  the  other.  This  paper,  which 
i»  on  a  rather  technical  subject  relating  to  the  Greenwich  transit- 
circle,  has  a  much  wider  application  than  might  be  supposed  at 
fint  aight,  because  it  will  apply  to  a  great  number  of  observations 
in  which  it  is  assumed  when  we  use  a  certain  portion  of  the  object- 
glass  in  one  observation  and  the  whole  of  it  in  another  that  the 
obfWrrations  are  strictly  coDiparable. 

Lorti  Cmwfurd.  Has  any  careful  obsen-ation  been  made  of  the 
•bject-glasses  of  the  collimators  ? 

Tk*  AttroHomer  liayal.  1  believe  these  object-glasses  are  very 
diir  in  tisn^re,  and,  as  far  as  1  have  been  able  to  try  them,  they  give 
ferj  fair  deliuitiou,  but  I  do  nut  think  they  have  been  tested 
thoroughly  in  star  observations. 

Lord  Crttu'fonl.  The  collimators  at  Greenwich  are  exactly  the 
•BOW  as  the  coUinmtors  of  my  trnnsit-circle.  1  think  mine  ore  up 
to  star  work,  and  they  are  fair  object-glasses  of  the  first  class. 

Mr.  Common.     It  would  be  very  interesting  if  esperimcuts  were 
made  with  the  upper  half  of  the  object-gla!>8,  while  the  lower  hnlf 
was  shut  out  and  vie*  vrrtd,  and  the  readings  taken  with  each. 
The  Afironomer  Uoyal.     1  Bhould  say  with  regard  lo  the  quoslion 
definition  of  the  object-glasses  that  it  is  a  very  largo  quantity 
are  dealing  with  ;  the  discrepancy  here  is  half  a  second  of  arc, 
that  it  is  not  a  quantity  of  the  same  ordtT  as  any  which  could 
doe  to  faulty  dclinition  of  the  object-glass.     Ot'  courr-e  rimuy 
rthcr  experiments  might  be  tried  in  this  direction,  and  1  think 
r,  Common's  suggestion  is  a  very  good  one. 

,  LhtnJcin.     The  experiments  described  by   Mr.   Turner  are 

interesting.     I  should  like  to  know  whether,  in  the  Cape 

lit-circle  (where  there  is  no  interference  in    the  aperture), 

is  any  difference  between  the  readings  of  the  collimators 

when  the  instrument  is  raised  and  when  the  wires  of  the  collimators 
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are  vipwed  flirough  the  cube.    I  do  not  knon-  whether  that  faaaevM 

been  determined.  1 

Mr.  Turner.     Mr.  Finlny  when  he  was  over  here  informed  me 

that  nothing  of  Ihe  kind  had  been  uoticed.     At  Cambridge  also 

there  has  beennothinfj  of  the  itind  noticed. 

Lord  Crnivford.     We  have  noticed  nothing  oE  the  Idud  at  Dun 

Echt  with  the  six-inch  telescope. 

The   Prtfi'ifnt.     Is   there  any  other   large   transit  instrument 

which  has  this  same  arrangement  in  which  the  orifice  has  these 

cross  bars  in  it  as  at  Greenwich,  or  is  it  quite  unique  ? 

Mr.  Turner.     I  think  it  is  quite  unique.     I  have  never  heard  of 

any  other  instrument. 

Lord  Crairford.     I  have  seen  a  number  of  transit  instruments, 
but  never  seen  one  resembling  it. 

The  J'retideid.    And  1  do  not  suppose  it  is  likely  any  other  will 

be  made.  ^ 

A  vote  of  thanks  was  passed  to  Mr.  Turner  for  his  paper.  fl 
Mr.  Kiifjliel  read  a  pajHT  by  M.  Trouvelot  on  "  The  Protuberances 
Visible  in  the  Npectnim  with  a  Narrow  Slit."  The  author  referred 
to  a  paper  on  the  subject  road  by  Mr.  Maunder  at  the  last  meeting 
of  the  iSocieiy,  and  noticed  in  the 'English  Mechanic,' wherein 
Mr.  Maunder  was  reported  to  have  said  that  an  observation  re- 
corded by  M.  Trouvelot  was  impossible,  on  the  ground  that  protu- 
berances of  a  certain  height — say  3  minntes  37  seconds — could  not 
be  seen  as  a  whole  with  the  .slit,  open,  nor  at  all  with  a  narrow  slit. 
Such  ivniarks  from  an  ex()ericnced  observer  like  Mr.  Maunder  had 
excited  his  surprise ;  because  (he  first  phenomenon  was  not  so 
dilHcnlt  to  detect,  and  the  second  might  be  seen  at  le.ii-t  once  or 
twice  in  a  year.  Protuberances  projected  on  the  spectrum  might 
not  h.ive  been  seen  by  Mr.  Maunder,  as  they  were  ran' :  but  he  (M. 
Trouvelot)  could  easily  see  protuberances  three  minutes  in  height 
with  a  wide  open  slit,  when  the  sky  was  clear  and  the  prominence 
tolerably  briclit.  He  u«ed  a  tangential  slit  wide  open  which  per- 
mitted a  sight  of  the  whole  form  at  once.  If  Mr.  Maunder  covered 
bis  held  with  a  dark  cloth,  and  allowed  his  eye  to  become  accustomed 
to  the  darkness,  he  would  soon  be  able  to  see  protuberances  with  a 
wide  open  slit,  and  probably  ere  long  woidd  see  one  projected  on 
the  spectrum.  M.  Trouvelot  further  described  in  detail  an  obser- 
vation of  this  kind  which  he  iiad  made.  "With  a  narrow  slit  placed 
tangentially  close  to  the  tSiui's  limb  he  had  seen  a  protulwrance 
2'  in  height  ajiparently  projcited  on  the  spectrnm  on  Ihe  side  towards 
the  violet.  Moving  Ihe  slit  slowly  awjiy  from  the  Sun,  the  pro- 
tuberance seemed  to  be  grndually  covered  up  the  further  the  slit  was 
from  the  limb,  until  at  length  it  disappeared  entirely.  The  paper 
was  acrompanied  by  a  movable  di.igram  illustrating  the  observation 
and  the  mode  in  which  the  protuberance  disappeared.  jfl 

Mr.  Mimiidrr.     It  is  rather  a  pity  that  M.  Trouvelot  wrote  hal 
answer  without  waiting  to  see  my  jviper.     He  took  his  .iccount  of 
it  from  the  report  given  in  the  •  English  Meclmiiic.'  «hich  i*  vei^^ 
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coadmced,  and  anfortmiatelT  omits  the  very  gist  of  tbe  whole 
matter.     My   critjci^m  of  M.  Trouvelot's  earlier  obsenration  was 
tued  on  tbi^  point,  aud  this  point  alone,  that  bis  observation  xraa 
aM  leonDcilable  with  the  theory  that  diiiplareineut  of  the  lines  of 
the  pmminence  indicated  motion  in  the  line  of  sight,  iH-rause  so 
interpireted  hiit  obaervatioo  would  mean  that  tbe  prominence  was 
nonDg  not  onir  at  the  speed  he  mentions,  namely,  about  1600 
inil««  per  second,  but  with  every  conceivable  variety  of  motion 
from   r«8t   up   to  that  motion.     We  cannot  conceive  tbe  same 
bodv  as  at  one  and  tbe  same  time  at  rest  and  in  rapid  motion. 
Therefore  1  thought  it  nas  proof  positive  either  that  that  theory  must 
be  modifi<^L,  or  that  there  was  some  error  in  the  observation.     The 
fnrtber    information   which   M.    Trourelot   has    now   s<;iit,   about 
another  obsenatioa  which  he  had  described  in  the  samp  paper  as 
the  one  I  criticised  b»'fore,  seems  to  make  it  more  clear  than  it  was 
brfoiv  that  thp  TTor  lies  in  tbe  observation.     He  describes  a  pro- 
minence, an  V  '.  some  two  minutes  in  height,  and  cavs  he 
•aw  it  in  its  *-..  ih  n  iiam:iw  tangential  slit   placed  close  to 
tbe  Sim's  limb.    It  '*-aa  projected  on  the  spectrum  on  tbe  side  to- 
wards the  yiolet.     He  then  moved  the  slit  away  from   the  limb 
parallel  to  its  first  position,  and  ns  he  moved  it  away  the  prominence 
gnuliuiUy  di»api>eared   on  tbe  side  nearer  the  red.     It   was  not 
•Sected  at  all  with  regard  to  the  part  which  was  projected  on  the 
towards  the  violet.     He  moyed  his  slit  little  by  little  in 
iner  until  it  was  moved  two  minut<>s  awaj  from  tbe  Sun's 
,  and  then  be  saw  just  the  very  tip  of  the  prominence.     It  is 
l^bsolutply  impossible  that  he  could  eet  any  light  into  bis  spectro- 
"  Mope  to  form  his  spectrum,  except  what  be  got  through  the  slit, 
tmless,  indeed,  he  had   o  transparent  slit  plate.     The  ouly  way  of 
accepting  the  account  of  the  olifiTvation  would  be  to  suppose  that 
wherea*  »h<»  side  of  tbe  slit  plitc-  touards  the  red  was  opaque,  tbe 
I  tide  '                                 .t  as  transparent,  at  least  for  such  light  as 
tbe  p                                 1.     The  probability  is  that  M.  Trouielot 
was  not  accurately  informed  either  as  to  tbe  width  of  the  slit  be 
was  nsing,  or  as  to  the  height  of  the  prominence  from  the  Son's 
rlimb,  so  that  whereas   be  thought  be  had  a  narrow  slit,  be  really 
I  Ittd  a  wide  one  ;  and  whereas  be  thonght  be  was  observing  a  pro- 
ninence  two  minutes  in  height,  he  was  obserring  one  very  mncb 
illcr.     H   we  mak»  that   supposition,  the  obserration  is  intel- 
blr,  bnt  I  do  no  see  any  other  way  of  explaining  it.     It  is  clearly 
'be  conld  see  prominences  of  this  siic  through  a  narrow 
•  to  tbe  Son's  limb,  or  that  he  could  see  light  that  was  oot- 
i<be  »lrt  and  two  minutes  away  from  it.     (Hear,  hear!) 
Mr.  Ranyard.     There  is  another  remarkable  point  about  tbeae 
Since,  with  a  narrow  slit,  the  prominence  was  seen 
•  minntes  away  from  the  limb,  the  summit  of  tbe  prominence 
'waa  diaplacod  from  the  C  line  eight  times  the  distance  between  tbe 
D  liiMB,  vhicfa  would  mean  that  that  part  of  the  prominence  was 
advsndng  faywawb  as  at  the  rate  of  1500  miles  per  serood — that  ia. 
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it  would  be  moving  fastest  at  its  summit,  which  would  be  veq^H 
improbable.  ^| 

Mr.  Tamer.  I  understand  that  the  apjiarent  summit  is  not 
really  the  highest  point  in  tlie  case  of  M.  Trouvelot's  prominence. 
The  apparent  summit  is  merely  the  light  from  the  portion  of  the 
prominence  moving  most  rapidly.  .^^ 

Mr.  Ratiyaril.  But  M.  Trouvelot  calls  it  the  summit.  Qf^^ 
course  no  light  could  come  to  the  slit  from  thence,  two  minuts^^ 
away  from  the  Sun's  limb. 

dipt.  J^'oliU.  lie  did  not  merely  open  the  slit,  but  moved  ^J 
bodily  away  from  the  Han.  ^H 

lUr.  Maunder.  1  have  soon  prominences  projected  in  the  spec* 
trum,  but  it  has  been  under  very  different  circumstances  to  those 
M.  Trouvelot  deaeribes.  8uch  olwervations  have  frequently  been 
made,  and  are  recorded  in  all  the  text-ljooks.  With  a  riidiai  slit, 
I  have  seen  a  prcMiiineirce  dis|ilaced  bodily  away  from  the  C  line. 
That  is  rea<lily  explainable;  the  entire  prominence  was  moving  to- 
wards us,  or  from  us,  at  a  certain  definite  speed.  In  this  case,  aa 
the  entire  mass  of  gas  was  moving  at  the  same  sjK'ed,  there  is 
nothing  self-contradictory  in  the  observation  ;  but  an  observation 
like  that  M.  Trouvelot  has  given  is  self-coutradictory,  as  he  ob- 
served his  prominence  as  in  rest  and  in  rapid  motion  at  the  same 
time. 

Col.  Tupman.  His  observation  implies  that  he  saw  the  sliape  of 
the  prominence  through  one  nf  the  plates  of  the  slit  of  his  instru- 
ment ;  ».  f.  he  saw  it  through  a  piece  of  solid  brass. 

/,();■</  Vravfoni.  I  think  it  is  common  to  see  prominences  on  the 
spectrum,  but  without  being  able  to  trace  them  u|»  to  the  limb  of 
the  .Sun.  There  is  hardly  a  day  when  it  c.innot  be  seen  if  fairlv 
good  dLspersioti  be  used.  Using  a  radial  slit  you  may  come  up  to 
a  prominence,  and  may  jjerhaps  trace  it  a  long  way  from  the  Sun's 
limb;  wliilst  a  little  furlhi^r  on  it  will  suddenly  come  running 
down  into  the  limb. 

Ml-.  Mtniiiiler.     That  is  not  what  M.  Trouvelot  describes. 

Lorrl  Critirfonl.  The  observation,  as  described  by  M.  Trouvelot, 
is  evidently  imjiussible  :  bur  I  have  often  seen,  with  a  narrow  slit, 
the  displucemetit  of  a  bright  i)rominence  line  which  looked  like  a 
j)romiuence  form  projected  on  the  spectrum,  especially  with  a 
floating  cloud  or  detached  portion  of  a  [irominence. 

The  I'restidfni.  With  re';anl  to  M.  Trouvelot's  observations,  1 
am  sure  the  Society  is  pleased  to  have  this  further  explanation  of 
what  he  observed,  and  that  you  will  return  the  thanks  of  the 
Society  to  him. 

Col.  Tupman  read  a  paper  by  Mr.  Bii'leii  Pi>v;ll  on  the  orbit  of 
a  Centauri,  showing  that  a  period  of  about  87  years  would  satisfy 
the  recorded  equatoreal  measures. 

Also  a  paper  by  Mr.  IT.  //.  Finlay  on  the  magnitude  of  q  ArgQa 
in  March  1886,  giving  the  deiermination  a«  7'6. 
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The  following  papers  were  also  announced  : — 
W.  F.  Dfnning.     "  Note  on  the  liadiation  of  Meteors." 
Adrlaide    iJhHrvntnry.      "  Observations    of    the    rhenomena   of 
aptter's  Satellite*  made  with  the  Sj-inch  Cooke  Equatoreal  in  the 

1885." 
Railclifft  Obtervatory,  Orfonl.     "  Observations  of  Ocoultations 

of  ^tars  by  the  Moon  1884-85,  and  of  Eclipses  of  the   IV^tb 

Satellite  of  Jupiter  1885." 

W.  <}.  ThacktTuy.     "  On  the  Semi-diameter  of  Venua." 

Royal    (jUtttrfatory,    Grttnuich.      **  Obser>'atiouB    of    Comet    d 

(Fabry)  and  e  ( Barnard )/' 
W.  H.  S.  Monek,  1 3  Belvedere  Place,  Dublin,  was  duly  elected 

t  Fellow  of  the  Society. 
The  fleeting  adjourned  at  10  p.x. 


Liverpool  Astronomical  Society. 

Tint  seventh  meeting  of  the  Ses.-ion  was  held  on  Tuesday,  April 
13.  in  the  Asstociation  Uall.  Mr.  Isaac  Koberts,  F.B.A.S.,  Presi- 
dent, in  the  Chair. 

The  President  exhibited  some  of  Messrs.  Henry,  Bro«.',  sfelLu" 
photographs  of  parts  of  Cygnus:  also  a  highly  magnified  Sun-spot 
taken  at  Stonvhurst  (scale  Sun's  diam.=o-6  metre);  also  two 
iMsatiTes  taken  by  himself,  one  of  the  Pleiades  with  1 5"  erposnre, 
and  the  other  of  the  nebula  in  Orion  with  37'  exposure,  showing  a 
gmt  deal  of  detail  and  many  !<tars.  Both  bad  been  taken  with  his 
iil^w  mirror  of  20  in.  aperture  and  100  in.  focus. 

A  paper  sent  by  Mr.  J.  E.  Gore,  "  On  some  suspected  Variable 
[Bt»TS,"  was  read:  Irkewise  one  on  Photometry  by  ilr.  W.  U. 
(Sharp.  Mr.  .Sharp's  paper  gave  rise  to  considerable  discujtsioo, 
its  main  principle  being  in  the  arrangement  of  mirrors  or  priams 
.is  front  of  the  object-glass,  so  that  stars  should  be,  so  far  as  the 
jnstrtunent  is  eonct.'rn«l,  compared  under  identical  conditions. 

The  Ber.  8.  L.  Brakey,  M.A.,  waa  elected  a  member  of  the 
BocJety. 

The  second  session  of  the  educational  branch  was  doted  on 
April  31  by  a  lecture  on  spectrum  analysis,  by  Mr.  James  Gill,  of 
_fte  Sailors'  Home.  Borrowing  an  illustration  from  sound-waves, 
lecturer  deM-ribed  how  the  waves  of  light  could  actually  be 
rawwuretl,  and  the  nature  of  their  propagation  ascertained  by  simple 
I  arithmetical  ionauhe.  The  difference  between  the  approach  and 
rececsioD  of  an  expreBS  train  altered  the  musical  pitch  of  its  whistle 
very  appreciably,  and  the  same  phenomenon  happened  with  light- 
wares.  By  the  spectroscope  they  not  only  recognised  the  different 
elements  which  wen  precent  in  distant  stars  and  nebula^,  but,  by  a 
shifting  of  the  position  of  the  hydrogen  line  either  to  the  red  or 
nolet  end  of  the  spectrum,  they  were  enabled  to  ascertain  at  what 
•peed  a  distant  Ittminotis  object  approached  or  receded  from  na  in 
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of  the  spot  and  belt  on  March  at  and  23,  and,  in  addition  to  what 
has  been  already  quoted  in  the  '  Observatory '  for  April,  p.  165, 
says: — "The  reil  spot  passes  to  a  tine  point  on  its  p.  end,  and  this 
is  connected  with  a  Tiarrow  grey  piece  of  belt  which  precedes  it. 
The  f.  end  rather  blunted  and  darker  than  that  p.  The  elliptic 
character  of  the  spot  very  evident  from  the  light  interior."  ^^ 

Mr.   K.  J.  Tarrant  (lo-in.   reflector,   p.    280)   writes: — "OH 
March  3 1  at  8"",  the  red  spot  was  on  the  meridian,  and  the  S./.  edg^ 
was  undoubtedly  extended  to  the  dark  belt  above  it,  and  appeared 
to  me  to  overlap  it  as  thoiiph  on  this  side  of  it.     The  interior  of 
the  spot  was  much  fainter,  almost  white,  and  ot  the  S.p.  edge  was 
drawn  out  into  a  faint  streak  that  extended  almost  up  to  the  limb. 
There  is  not  the  slightest  doubt  about  the  connection  between  the 
red  spot  and  the  faint  S.  belt."      On  April  6   Mr.  Tarrant  ro- 
observed  the  spot,  and  says: — "  its  red  colour  was  much  deeper  at  the 
8./.  edge,  and  at  the  place  of  junction  with  the  belt   the  colour 
appeared  grey  and  in  streaks.     The  white  central  line  in  the  sp<^^ 
was  very  plain,  and  the  whole  interior  part  was  much  paler  thi^| 
the  margin.     The  little  dark  speck  at  the/,  end  of  the  spot  WflV 
well  seen." 

Mr.  J.  Gledhill  (9^-in,  refractor,  p.  240)  examined  the  red  spot 
as  it  was  nearing  the  centra!  meridian  at  lo""  on  April  9.  lie 
says  : — "The  red  spot  is  fast  lxM?oming  very  much  bke  the  ellipse 
I  saw  in  1869-70.  ».  e.  a  mei-e  outline.  The  lower  edge  is  thinner 
than  the  upper:  from  a  littlf  above  the  />.  end  there  run'*  a  narroj 
band  straij^ht  on  to  the  W.  limb.  The  broad  faiut  baud  above 
spot  is  iu  contact  with  the  upper  etlge  of  the  spot." 

Mr.  G.  T.  Da«8  (j^-iu.  refractor)  writes  : — "  On  March  9  thi 

Htmed  a  brighter  zone  above  the  red  spot  so  : — 

On  March  21  the  spot  appeared  to  touch  the  darker  S.  zone,  so^- 

On  March  31  the  dark  streak  8.  certaiiil| 

seemed  to  run  into  the  spot.     These  are  the  only  occasions  I  ha» 
recently  observed  it,  but  it  is  not  easy  with  my  aperture  at 
time." 

The  Rev.  J.  J,  M.  Perry  (tS^-in.  reflector,  p.  150)  writes  that  i 
April  9  lie  hnd  an  op|>ortunity  of  examining  the  red  spot.  "  A 
gale  of  wind  had  been  blowing  all  day,  and  the  delinitinn  was 
atrocious,  but  I  could  distinctly  see  the  red  spot  and  trace  its  shape 
all  round  its  circumference.  Its  colour  was  very  pale  red.  There 
was  a  large  sIrtMvk  or  belt  immediately  S.  and  S. /.  of  a  pule 
leaden  blue,  and  the  S. /.  side  of  the  red  spot  was  distinctly  ptd^^ 
jected  *  upon  this  belt."  ^^M 

•  Mr.  Tarrant'n  rosultii  and  my  own  at  Bristol  conflrm  this  view  thai  the  red 
epot  nvrrlups  the  belt,  and  i«  therefore  higher  in  the  Jovian  almoepliere.  It 
also  agrees  with  my  llieorv  that  the  swifter  spots  are  much  nearer  the  actual 
surface  of  the  pluivt  Lhan  Uiow  which,  like  the  red  spot,  form  the  slower- 
moving  class. 
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MesBTB.  Franks  ( II. ^-in.  reflector),  Elger  (8j-iii.  n-fliftor),  niid 
BMckhonse  (.ij-in.  refractor)  have  also  noticed  tho  juiicliun  uf  th« 
spot  mad  nutlyiug  H-  bi'lts. 

I  think  there  can  be  no  doubt  whatever  that  I  he  two  marking* 
•r«  not  phjsioally  associated  :  (hey  are  probably  at  diftVri'nl  lii'ij,'htii 
in  the  Jovian  atmosphere.  The  red  spot  in  Ntill  a  coiiipHct  ellijmo 
showing  no  signs  of  breaking  up.  That  it  coincidi's  witli  a  belt  on 
its  !S.  side  is  a  mere  result  of  different  relative  mutions  in  objeeti 
situated  in  nearly  thesaino  parallel  of  latitude.  The  dark  eoniincl- 
ine  belt  is  moving  quicker  than  the  red  spot,  though  not  much  so. 
The  latt«r  will  soon  clear  itself  a^  in  1884  and  1885,  and  wo  Dimll 
■ee  it  again  with  a  white  aureola  fri?iging  its  environs. 

The  configuration  of  the  markings  on  this  planet  are  to  a  graat 
extent  recurrent.  When  we  have  ascertained  the  dilTi'reuce  of 
rotation  periods  in  two  objects  we  may  readily  find  the  eyelet 
when  they  become  presented  in  the  same  places  n-latively  to  each 
other.  In  this  particular  case  of  the  junction  of  the  rwd  ttpot  and 
8.  belt  the  phenomenon  will  recur  on  about  May  23,  1888,  the 
cycle  being  about  790  days.  On  .Ian.  27,  1884,  I  saw  the  n.<gion 
of  the  red  spot  just  as  1  saw  it  on  Mar.  2.?,  18S6.  The  interval 
amounts  to  786  diys.  On  Dec.  7,  i88i,  I  drew  a  bnwd  faint  N-lt 
('Nature.'  Jan.  5,  1882)  coming  very  close  up  to  the  S./.  side  of 
the  red  itpot,  and  extending  a\i>o  from  its  ii.  p.  side.  The  «|)<>t 
evidently  overlapped  this  belt.  There  was  also  a  very  dark  varie- 
gated lielt  on  the  .S.  limits  of  the  spot,  which  was  well  delineated 
by  Prof.  Hough  on  Dec.  1  and  28  (Report  of  Dearborn  t)b»er- 
vatory,  1882),  and  hia  sketches  are  also  valuable  as  proving  the 
slightly  quicker  motion  of  the  belt  relatively  to  the  8[>ot.  li<5tw<H'n 
my  observations  of  Dec.  7,  1881,  and  Jan.  27,  1884,  we  have  an 
interval  of  781  days.  On  Sept.  25,  1879,  Mons,  L,  Nienten  saw 
the  red  sjwt  involved  with  the  S.  belts.  Here  we  have  an  interval 
of  804  oays  to  Dec.  7,  1881.  The  mean  of  the  thre«'  |)eriod8 
(7S6,  781,  and  804  days)  is  790  days.  The  faint  lielts  S.  of  the  red 
s^iot  must  therefore  rotate  in  18-71  sec.  less  time  than  the  red  spot, 
fj  that  they  gain  4524  sec.  per  day,  and  g*"  ss"  39'-6  •,  or  one 
revolution,  in  790  d;iy8. 

Another  test  may  lie  applied  in  confirmation  of  the  fact.  In 
the  *  Obeervatory '  for  March  1881,  p.  83, 1  give  the  rotation  of  a 
dusky  streak  or  short  belt  8. />.  the  red  t<pot  as  17^  sec.  less  than 
the  i«d  spot.  For  a  similar  object  Mr.  l^rnard  found  a  period  of 
9*  55"  i6'.  In  the  'Monthly  Xotices,"  Dec.  1883,  p.  72,  I  give 
the  time  for  a  S.  belt  9*  55"  17''9,  and  that  of  the  red  spot  9'  55" 
36*-2,  or  i8"3  sec.  greater.  This  difference  of  velocities  is  almost 
identical  with  that  of  18-7  sec.  rendered  necensary  by  the  adoption 
of  790  days  as  the  period  of  rec-urrent  positions.  The  very  slight 
difference  may  well  have  been  induced  by  (he  variable  rates  of  motion 

*  Prnt.  Ilou^h  God*  tlie  mean  rotiitioti  perind  of  the  rod  rjxA  fram  8rpt.  15, 
1179,  to  ^""^  *9-  ''^'S-  Ktopruing  iio4.ds7(,  or  5086  rotation*, is  9^  J5"  ]7*'4. 
(Bcpofi  of  Dekrbom  Ob*erntoi7,  18S5,  p.  13). 
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wbich  it  is  v,A\  kiiuwii  uSect  tUe  murkiugs  aud  rvndeT  tb« 
accurate  prediction  of  their  relative  places  at  a  future  time  a  matter 
of  great  dilfioulty.  ^| 

While  Hpeuking  of  recurrences,  I  may  note  that  there  is  ^| 
brilliant  i^pot  breukiug  the  continuity  uf  the  N.  side  of  the  great 
N.  belt  which  iu  the  interval  of  4J4  days  from  Jan.  27,  1885,  to 
April  6,  1886,  has  gained  by  its  greater  velocity  z*'  29°  (  =  90') 
upon  the  red  spot.  Its  cycle  relatively  to  the  red  spot  is  there- 
fore a  long  one  of  1736  dayrt  or  4|  years.  As  to  the  white  atid 
dark  equatoreal  spots  ranging  along  the  N.  side  of  the  great  S. 
belt,  they  move  very  much  swifter.  1  have  watched  the  chief 
white  spot*,  a  very  durable  though  variable  feature,  for  5^  years. 
Comparative  observations  on  1880,  Nov.  19,  aud  1886,  April  9, 
show  that  in  the  interval  of  1967  days  10  brs.  7  inin.  between  the 
two  conjunctions  of  1880,  Nov.  19,  9''  23",  aud  18S6,  April  9, 
19''  30"",  this  white  spot  completed  no  less  than  44  revolutions  of 
Jupiter  relatively  to  the  red  spot,  so  that  its  cycle  is  44''  17'  8"". 
There  are  many  other  interesling  deductions  to  be  made  respecting 
the  motions  and  varving  forms  of  the  markings  on  this  noble 
planet.  It  will  be  found  tlmt  ninny  of  these  markings  though 
affected  by  great  changes  of  appearariee  and  differences  of  velocity, 
are  yet  very  durable,  and  probably  existed  long  before  the  telescope 
first  intimated  their  existence.  W.  F.  Denmko. 

Bristol,  iSg6,  April  15. 


COKRESPONDENCE. 

To  the  Editors  of '  Tlte  Ohservutorij.' 
The  Discovery  of  the  Great  Nebula  in  Andromeda. 

Gentlemen, — 

In  my  letter  to  you  of  the  loth  of  March  (publishe 
in  your  number  for  the  present  month)  I  referred  to  Halley's 
error  (reservedly  expressed  with  the  words  "  if  I  mistake  not") 
in  attributing  ('  Phil.  Trans.'  for  17  t6)  the  discovery  of  the  great 
nebula  in  Andromeda  to  the  French  astronomer  Bullialdus  iibout 
the  year  1661.  1  should  be  glad  now  if  you  could  spare  me  a  small 
portion  of  your  vnhialile  space  to  point  out  that  BouJIinu  himself 
was  perfet  tly  nware  of  tlie  earlier  observation  of  Simon  Marius. 
His  tr.act  '  Ismaelis  Bullialdi  nd  Astrouoraos  Monita  Duo,'  pub- 
lished at  Paris  in  1667.  is,  I  believe,  very  rare,  at  any  rale  in  this 
country,  which  will  perhaps  render  this  reference  to  the  second 
part  or  '  Monitum '  (the  lirst  is  on  the  star  Mira  or  0  Ceti)  of  that 

*  This  objrct  cornea  <o  the  centrnl  meridian  1^  fauure  brfore  the  time*  girca 
in  Mr.  Martb'i)  EplicmerideB  (' Munthlj  Notices,' vol,  iIt.  pp.  509-13  ;  and 
'Companiuu  tu  Obaorratory,'  18S6,  p.  34). 
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work  interesting  to  some  of  jour  readers.  It  is  headed  "  De  Nebu- 
losa  Stella,  in  Cingulo  Andromedie  anno  1665  ineunto  deprehensa." 
Bottiliaa  states  that  the  nebula  was  noticed  by  several  persons 
(»ocne  of  whom  thought  it  to  I:ie  another  comet)  about  the  be- 
ginning of  that  year,  in  consequence  of  the  attention  attracted  to 
the  sky  by  the  comet  which  apjie.ired  towards  the  end  of  1664, 
leading  astronomers  to  examine  closely  the  region  of  the  heavens 
throuj;h  which  it  passed.  He  quotes  the  previous  observation  of 
Simon  Mariiis,  as  given  in  the  Preface  to  his  '  Mundus  .Jovialis ; ' 
and  as  that  work  is  also  somewhat  rare,  it  may  be  interesting  to 
reproduce  the  whole  passage  from  the  original : — 

"Qaatuor  alia  nunc  sul>Jun(jam,  tie  tptilius  in  dedicntionihM  meis 

atmuorum  prw/ruaticonim  liacUnus  nullam  feci  menlitnum.       Inter 

Uta  primum  est,  quoil  medio  ante  fifrtpicillo  a  die  15  Decetnb,  Anni 

t6t  2.  inveturim  et  viderim  Jiram  vel  utellum  quandam  udmirandm 

fyura,  qvudem  in  toto  ccelo  depreJirtuUre  non  po$»um.      E<l  autem  est 

prapn  ttrtican  t.t  horeuliortin  in  ciii'jnlo  Andronieda.     Al>sqite  iialru- 

rmtiito  etmitur  ibidem  qiitrdam  qtutsi  nuhecidu  :  at  cum   instniniento 

tmtta  vltl^itur  ttelUr  distiiuicr,  ut  in  nthulona  caiicri  et  aliis  slellis 

utbulofis,  ted  fitll-fm  radii  alhicantes,  tpii  quo  propriorea  sunt  centra  eb 

ttariorta  evadunt,  in  centra  est  lumen  ubtusum  et  ptdlidum,  in  dia- 

ntetm  quarlam  fere  i/radus  partem  ocmjiat.     Similis  fere  splendor 

■fmafv<  ri  a  lowjinquo  catulelu  ardnis  per  eornu  pellucidum  de  node 

ematttr ,-  hoh  absitrtilis  esse  vUletur  Cometcr  illi,  quern  Tycho  Brake 

Anmo  1586  ohnervnvit.     Mense  Septevibri  Anni  fuperioris*,  quando 

■Mcvm  erat  Doetisitimus  vir  M.  Lucas  Bruunitis  illustriisimi  Elecloria 

Samnici  Mathematicus,  inter  alia  tunc  Mathematica  collof/uia,  quia 

te  offerebat  grata  serenitas,  eliam  htine  ipsi  stelhtm  monstrosam  com- 

monttratfi,  quam  sunima  cum  admiratione  vidit.      An  autem   nova 

tit  necne,  certn  axscverare  nequeo,  dispiciant  et  judicent  id  alii.     De 

eculatissimo  Domine   Ti/chone  miror,  qui  horealiori  JLva  in  eingitlo 

Andromedfr,    instrumentis   suis   locum    secundum    lontj-um  et    latum 

jmrfiuivit,    hanc    Uimen    nehulosant    intactam    reliquit,    qua!    tamen 

praxiina  est  i7/i.'' 

Boullinu,  however,  thinks  it  easy  to  account  for  the  fact  that  the 

I  nebula  was  not  seen  by  Tycho  and  others  (amongst  whom  he 
tiiinka,  in  all  probability,  Hipparchus  may  bo  iuciuded — the  cata- 
losrup  of  Sufi  was  of  course  not  known  to  him),  viz.,  by  regarding 
its  bnglitness  as  variable,  like  that  of  Mira  Ceti ;  indeed,  he  asserts 
tliat  its  light  when  he  was  writinr;,  in  the  month  of  November 
1666,  was  much  feebler  than  it  had  been  early  in  the  previous 
year.  And  he  gives  a  figure  of  Andromeda  from  some  old  parch- 
Beot  charts  of  the  constellations,  which  had  been  brought  from 
BKris  (i.  «.  the  part  of  Belgium  formerly  so  callB<l)  by  Thouanus 
(*•  f.  the  famous  statesman  and  historian,  Jacques  Auguste  de 
Thou) ;  in  this  two  fishes  are  marked  covering  the  breast  of  Andro- 

*  Itkriiu  meuu  bj  this  the  year  1 61 3,  his  treatiae  baring  been  published  in 
1(14. 
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Dieda,  and  a  little  beyond  the  mouth  of  the  foremost  fish  (where 
the  great  uubula  would  be)  is  placed  a  uuraber  of  dota  evidently 
meant  to  indicate  a  nebulous  app«aranue,  as  Prsesepe  is  mariied  in 
the  same  way  in  the  drawing  of  Cancer.  It  is  mentioned  in  the 
letterpress  (by  some  anonymous  antbor)  accompanying  these  charts 
that  it  was  written  in  1428,  but  the  date  of  the  charts  themselves 
is  stated  to  have  l>eeu  much  earlier,  thought  by  some  to  have  been 
in  the  time  of  King  Alfonso,  though  probably  there  were  lat«r 
additions.  Numbers  were  aiRxed,  too,  to  the  stars  for  the  pur- 
pose of  distinguishing  thetn,  some  time  after  the  letterpress  was 
written  ;  but  from  the  style  of  the  figures  of  these  numbers,  Boul- 
Uau  thinks  it  almost  certain  that  they  were  m.irked  in  about  the 
jear  1 500.  The  dots  indicating  the  nebula  were  probably  inserted 
at  the  same  time  ;  hence  Boulliau  concludes  that  it  was  noticed  by 
some  anonymous  observer  about  150  years  before  his  own  time. 
This  last  fact  is  referred  to  by  Smyth  in  the  'Celestial  Cycle;' 
but  the  whole  of  the  circumstances  under  which  the  conclusion  is 
drawn  wiD,  it  seems  to  me,  be  of  interest  to  those  of  your  readers 
who  hare  not  ready  access  to  the  tracts  of  Marius  and  Bullialdus. 
Of  that,  however,  you  will  be  the  best  judges. 

Yours  faithfully, 
Blackheoth,  1886,  April  6.  W.  T.  Ltith. 


Photography  and  the  Pleiades. 

GEKTXKMEir, — 

From  what  was  said  during  the  discussion  which  followed 
the  reading  of  Mr.  Common's  paper  at  the  last  meeting  of  the  Boyal 
Astronomical  Society,  and  from  what  can  be  learnt  through  the 
published  observations  of  M.  Tempel  and  other  astronomers,  who 
have  made  this  cluster  and  the  Merope  nebula  their  special  studv, 
it  would  appear  as  within  the  limits  of  probability  that  the  stws 
in  this  group  are  projected  upon  a  nebulous  background,  of  which 
the  Meropo  nebula  and  that  near  Maia  photographed  bv  the 
Brothers  Henry  are  but  the  brighter  portions.  1  would  therefore 
like  to  j)oint  out  the  advisability  of  using  photographic  plates,  so 
prepared  as  to  be  capable  of  rendering  the  infra-red  and  the  ultra- 
violet rays  visible.  To  those  astronomers  possessing  the  requisite 
optical  means,  there  is  a  wide  field  of  research  open  in  this 
direction  ;  and  even  if  the  results  in  this  particular  instance  were  of 
a  negative  nature,  such  photographs  would  probably  throw  un- 
expected light  upon  points  now  undreamt  of. 
Forest  Gate,  K.  Yours  faithfully, 

B.  J.  UopEiss. 

The  Variable  Star  tj  Art/us. 

Immediately  on   receiving   the   February  number   of  the 
'  Obser\atory '  last   evening,  containing  Mr.  Lynn's   interesting 
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Mfer  on  ij  Argus,  I  turned  the  telescope  on  the  star  and  compared 
r  i;;hbourin|i  stars  iu   the  Catalogue  on  page  4^  of  iSir  J. 

I  -  •  Cape  Obsf^rvfttions.'     1  estimated  it  to  be  equal  or  per- 

'.  'lie  superior  to  F  630,  slightly  superior  to  K'  45?.  much 

•  1  C  46S,  D' 57 1,  and  D  575,  and  equal  or  perhaps  slightlj 
inlenor  to  the  combim-d  light  of  1)403,404.  From  these  cora- 
paritona  it  appears  that  the  variable  does  not  exceed  the  Heveuth 
magnitude.  Mr.  Lvnn  correctly  renaarks  that  my  latest  publLthed 
comparisons  are  contained  in  the  B.  A.  S.  'Monthly  Notices,'  Vol. 
ixxTii.  p.  280.  Since  the  close  of  i  S76  1  have  obtained  comparisons 
00  the  tollowing  dates,  the  results  of  which  I  intend  shortly  to 
publish  : — 1877,  March  14,  20,  April  6,  May  5,  Sept.  12,  Dec.  11  ; 
tijS,  March  4.  20,  May  1 1,  .Juno  28.  August  30,  Dec.  18  ;  1879, 
March  >o.  May  22  ;  1880,  Jan.  21,  March  22,  May  3,  5,  June  9, 
July  12,  Aug.  22,  Oct.  29,  Uec.  i  ;  1881,  Jan.  27.  June  i,  Aug.  19, 
Dec.  3t  :  1883,  Dec.  18:  1885,  May  4;  1SS6,  March  17.  In  the 
Beantime  I  may,  however,  remark  that  although  the  star's  light 
1m0  exhibited  very  slight  fluctuations,  it  certaiiUy  did  not  on  any 
of  these  dates  exceed  the  seventh  magnitude.  My  comparisons 
dnce  1881  have  unfortunately  been  very  few,  but  1  may  add  that 
during  this  period  my  attention  has  been  frequently  directed  to 
R  Carina?,  the  highly  interesting  variable  in  the  immediate  neigh- 
bourhood of  r)  Ar(;us,  so  that  I  think  the  latter  could  hardly  liave 
been  of  the  fourth  magnitude  without  my  detecting  the  change. 
R  Carins  has  recently  passed  its  maximum,  4*6  mag.,  which  nearly 
tquala  that  which  it  had  at  the  maximum  of  December  1880. 
Windwr.  X.  &  WalM.  Yours  faithfully, 

1S86.  Mareh  18.  JoHX  TXBBITTT. 

Okhtlemkx, — 

With  reference  to  Mr.  Lynn's  letter  regarding  this  variable 
•tar,  in  the  'Obsenatory  '  for  February  (p.  loi),  between  Novem- 
ber 1885  and  March  1886  1  frequently  examined  the  neighbonr- 
luKxl  of  the  star  with  an  opera-glass,  but  without  being  able  to  see 
any  signs  of  it.  On  one  night,  Nov.  21st,  1885,  a  faint  stellar 
point  was  seen  about  in  the  right  position,  the  magnitude  of  which 
«a«  estimated  at  5-7  ;  but  this  was  very  probably  one  of  the  other 
faint  stors  surrounding  the  variable,  perhaps  L.  4479  and  L.  4484 
iwn-n  together.  The  nebula  was  also  examined  several  times  in 
February  last  with  a  2j-in.  refractor ;  and  though  ij  was  not  iden- 
tified, 1  do  not  think  there  were  atiy  stars  near  so  bright  as  the 
6th  mag. 

It  would  seem  from  this  that  ij  ArgAs,  up  to  last  March,  was 
stni  invisible  to  the  naked  eye,  and  very  far  from  being  so  bright 
M  the  4th  magnitude.  The  latest  observation  recorded  in  Gould's 
Tranometria  Argentina'  was  made  in  November  1878,  ij  being 
tbcn  about  7-4  mag.  Tours  faithfully, 

Wt«(  Brigbt/>ii.  A.  Staslkt  WrLtlAMS. 

■  116,  Aprii  16. 
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The  Zodiacal  Light. — We  gave  in  the  '  Ob!<enatory,'  Vol.  »ii. 
p.  265,  a  notice  of  n  valuable  paper  by  Prof.  A.  Searle  on  the 
Zodiaoal  Light.  Prof.  Seark-  has  since  continued  his  inrestigiv- 
tions,  and  in  a  recent  memoir  has  discussed  Jones's  observations  of 
the  "  Stronger  Light,"  correcting  them  for  the  effect  of  atmo- 
spheric absorption.  It  will  be  remembered  that  one  of  the  prin- 
cipal conclusions  arrived  at  in  Prof.  Searle's  earlier  memoir  v,&s 
that  the  apparent  position  of  the  Kodiacal  light  was  largely  afPected 
by  atmospheric  absorption.  The  present  investigation  has  con- 
firmed that  conclusion,  and  has  led  to  the  following  additional 
inferences: — 

( 1 )  "  After  allowance  for  the  effect  of  absorption,  there  is  reason 
to  think  that  the  zotliacal  light,  as  seen  during  the  second  half  of  the 
nineteenth  centurj',  has  had  a  more  northern  latitude  near  the 
longitude  1 80°  than  near  t  he  longitude  0°. 

(2)  "  Upon  the  meteoric  theory  of  the  zodiacal  light,  it  is  to  be 
expected  that  a  continuous  /.odiacal  band  should  Iv  present ;  but 
the  question  of  its  actual  visibility  is  complicated  by  the  slight 
maxima  of  stellar  density,  which  are  situated  along  those  part«  of 
the  ecliptic  most  readily  accessible  to  observation  from  stations  in 
the  northern  hemisphere." 

(3)  "  The  bi'lt  of  sky  occupied  by  the  projections  of  the  orbita 
of  the  first  237  asteroids  present*  certain  iK^culiarities  which 
respond  to  thaw  of  the  zodiacal  light,  and  suggest  the  hvptotb 
that  the  light  may  be  partly  due  to  minute  objects  circulating 
orbits  like  those  of  the  smaller  planets." 

Prof.  Geelmuyden,  in  the  '  Amer.  Joum.  of  Science '  for  April, 
remarks  on  the  above  conclusion  that,  supposing  the  zodiacal  light 
to  bear  the  aanie  rolation  to  the  general  meteoric  matter  of  the 
solar  sy.'ttem  which  the  short-period  comets  have  to  comets  in 
general,  there  should  be  some  relation  between  the  plane  of  the 
orbit  of  Jupiter  and  that  of  the  zodiacal  light,  and  he  remarks  t 
such  a  coincidence  actually  exists,  for  "  the  most  northerly  point 
Jupiter's  orbit  has  the  heliocenlric  longitude  188°,  or  with  60°  r- 
elongation  178°  ;  and  for  matter  in  the  same  plane,  but  nearer 
Sun,  the  approximation  to  coincidence  with  160°  is  still  greater, 

Relation  of  Astkboid  Orbits  to  that  of  Jupitke. — In  a  note" 
in  the  same  number  of  the  '  American  Journal,"  Prof.  Newton  points 
out  the  interesting  fact  that,  if  a  mean  orbit  be  found  for  the  251 
asteroids  first  discovered,  equal  weight  being  given  to  each,  the  orbit 
of  Jupiter  lies  nearer  (o  that  mean  orbit,  being  inclined  to  it  only 
30',  than  any  single  asteroid  orbit  does,  the  neurest  orbit  being  that 
of  Medusa,  inclined  to  it  at  an  angle  of  46'.  Euterpe  is  the  only 
asteroid  whose  orbit  is  incliued  to  that  of  Jupiter  at  a  less  angle 
than  30',  its  inclination  being  19'  to  that  of  Jupiter,  and  49'  to  the 
mean  orbit  of  all  the  asteroids. 
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NoTATio*  Formitlj:*. — M.  P.  Ubiighe  of  Lit^ge  baa  recently 

rvorked  out  the  formulie  for  annual  nutation  and  procesHiou  on  the 

[lines  indicated  by  M.  Folic  iu  his  puper  "  Thcorie  des  mouvumentit 

idiuroe,  annuel  et  ecculaire  de  I'axe  du  monde  "  t.     In   thin  com- 

Iputation  account    has  heeu  taken    of  the  tcnng   containing   Iha 

Fecci-iilricities  of  tlie  terrestrial  iiud  lunar  orbits,  as  well  aa  the  in- 

jdination  of  the  latter  to  the  plane  of  iho  ecliptic,  to  the   fourth 

(Order  inclusive  ;  so  that  it  has  iKsen  necessary  to  take  into  account 

he  priuci])al   periodical  inequalities  of  the  Moon's  longitude,  viz.. 

annual  equation,  the  evection  and  variation  to  t<>rinH  of  tho 

1  order.     M.  Tbagha  has,  however,  neglected  the  effect  of  the 

tction  of  the  planets,  of  tho  figure  of  the  Jkrth,  of  the  inequa- 

of  the  apparent  motion  of  the  Sun  round  tho  I'liirtii,  ii»  well 

I  secular  inequalities  iu  general.      Following  M.  Folic,  the  nuta- 

aou  forniulfc  have  been  given  in  terms  of  the  mean  longitudes  of 

;  Suu  and  lloou  j  this  writer  having  expressed  the  opinion  (ia 

he  paper  referred  to  above)  that  the  forinulic  containing  tho  mean 

Bugitudes  are  much  more  simple  to  calculate  than  those  which  are 

ipressed  in  terms  of  the  true  longitudes  of  tho  iSun  and  Moon, 

ad,  moreover,  do  not  contain  any  term  depending  on  the  Solar 

nor  (unless  account  be  taken  of  terms  depending  on  tho 

are  of  the  Earth)  on  the  Lunar  perigee.     It  will  be  rf.Mnembered 

lit  Peters,  in  his  classical  work  'Numerua  Constans  Nutatiouis," 

formed  the  mean  longitude  of  the  Hun  into  true  longitude  in 

bis  final  formula!,  whilst  retaining  the  mean  longitude  of  the  Moon. 

bis  transformation  should  theoretically    have  introduced   terms 

iopendiug  on  cos  2r  and  t^in  21"  (where  r  is  the  mean  longitude 

the  Sun's  perigee),  but  the  coellicients  are  extremely  small,  and 

Pet«rs  has  neglected  them.      In  this  connection  also  M.  Folie  haa 

ointed  out   the  remarkable  circumstance,  that  in  the   nutation 

onnulffi,  terms  with  arguments  d  +1''  and  ©  +1'  have  respectively 

~cient«  very  nearly  equal  in  magnitude,  but  of  txmtrari/  svjiu, 

'ing  as  we  make  use  of  mean  longitudes  or  true  longitudes. 

Ue  also  finds  that  the  signification  of  the  constant  of  nutation  is 
not  the  same  in  the  one  case  as  in  the  other.  We  cannot  there- 
feiTO,  M.  Folie  conclude*,  substitute  true  for  mean  longitudes  in 
these  formula)  without  the  introduction  of  error.  It  appears  doubt- 
ful, however,  whether  the  errors  thus  introduced  would  be  appre- 
ciable in  the  present  state  of  the  art  of  astronomical  observation. 

Having  eSected  the  numerical  calculation  of  the  coefficients  of 

I  the  different  terms,  by  the  adoption  of  values  of  the  constants 

vhich  occur  in  them,  M.  Ubaghs  compares  his  re&ults  with  those 

"  ~  iters  and  Xyren,  and  for  this  purpose  transforms  the  mean 

ptude  of  the  Sun  iikto  true  longitude.     The  following  are  the 

I  notewortliy  discordances  in  the  coefficients,  all  occurring  in 

the  expression  for  Ai/> : — 


*  lltooim  d«  I'Acad^ie  Boyole  de  Belgique,  tome  xltii. 
t  Ibtil  lome  iIt. 
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PeUi* 

Nyrtn. 

UbBgiu. 

Term. 

—  0'204I 

—  0-2046 

—  0-2l8l 

iSin  2  « 

+  0*0053 

+  0-0054 

—0-0054 

8m(20-2r) 

+0-0057 

+  0-0057 

—  0-0054 

.Sin((I-r-a) 

+  o'oi25 

+  0'OI25 

+0-0043 

Sin(20-  8) 

+o'oi5o 

+0-0143 

—  00004 

Hin(«-20  +  n 

—  1-2694 

-1-2588 

-1-2273 

Sin  2© 

A  Feekch  Edition  of  Oppolzee's  Treatise  on  Orbits. — Prof. 
Oppolzer's  Treatise  on  the  determination  of  the  orbits  of  Comets  and 
of  Planets  is  so  well  known  as  the  most  e.\hau8tive  work  of  its  kind 
hitherto  published,  and  one  which  forms  a  sort  of  connectiug-link 
between  the  labours  of  the  mathematician  and  those  of  the  pnio- 
tical  astronomer,  that  the  appearance  of  a  French  translation  of 
the  book  will  be  gladlj  wetcoiiit^d  by  those  who  do  not  read  German 
with  ease,  and  to  whom  therefore  the  study  of  Prof.  Oppolzer's 
work  in  the  origin.il  «as  a  formidable  undertaking.  The  French 
Edition,  of  which  the  fir.st  volume  is  now  published,  is  a  translation 
of  the  Second  German  Edition,  undertaken  by  Prof.  Ernest  Pas- 
quier  of  Louvain  with  the  full  approval  of  the  author,  and  with 
his  cooperation,  as  well  as  with  that  of  Dr.  Schram,  who  so 
elficienth'  assist^'d  Prof.  0[)polzer  in  the  publication  both  of  the 
first  and  second  volumes  of  the  (Jernian  Edition.  M.  Pasquier 
has  spared  no  pains  in  order  to  make  tins  new  edition  a  trust- 
worthy guide  both  to  the  student  and  to  the  practical  astronomer; 
thus  he  informs  us  that  the  numerical  tables  app>ended  to  the 
volume  have  been  revised  three  times  whilst  the  work  was  passing 
through  the  press,  and  that  they  are  now,  in  his  opinion,  quite  free 
from  errors.  The  importance  of  this  to  any  one  making  practical 
use  of  the  tables  can  hardly  bo  overestimated.  The  translator, 
in  concert  with  the  author,  has  made  a  few  modifications  in 
the  work,  so  that  it  is  not  altogether  a  mere  reproduction  of  Prof. 
Oppolzer's  Treatise.  The  most  important  of  these  is  the  intro- 
duction, in  accordance  with  the  recommendations  of  the  Washing- 
ton International  Meridian  Conference  of  1884,  of  the  mode  of 
counting  time  and  longitude  proposed  by  the  conference.  We 
rep^et  that  this  course  should  have  been  taken,  as  it  will  tend  to 
deprive  the  book  of  much  of  its  cosmopolitan  character,  and  limit 
its  usefulness  as  a  text-book  to  those  places  in  which  the  proposed 
change  may  ba  adopted.  After  all,  however,  the  introduction  of 
this  modification  may  not  be  without  its  adiautage,  as  M.  Pasquier 
bas  considered  it  advisable  to  indicate  the  corrections  which  it  is 
necessary  to  apply  to  the  text  and  to  the  tables  should  one  wish 
to  continue  to  reckon  the  astronomical  day  from  mean  noon  of 
each  place,  instead  of  using  universal  time.  A  glance  at  these 
corrections  will  show  astronomers  aonietbiiig  of  the  troubles  that 
are  in  store  for  them  should  they  make  the  change  which  the 
Washington  Conference  bas  recommended. 

LM.  Pasquiers  work  is  published  in  Paris  by  M.  Qauthiei^VUlars, 
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uul  in  exoeQmice  of  paper  uid  clearness  of  type  fuUj  maintaios  the 
reputation  of  that  celebrated  establishment.  We  hope  before  loi^ 
k>  be  able  to  announce  the  publication  of  3kl.  Pa»c]uier'8  tmulotioa 
of  the  second  volume  of  this  Important  treatise. 


karwasoyncLL  Dikbctobt. — A  rety  osefnl  pamphlet  has  n- 
eentlj  been  published  by  31.  Lancaster,  of  the  Bnisseb  Obacf 
Tatorj,  containing  a  general  list  of  Astronomical  Obeerratoriea 
throughout  the  World,  with  their  geographical  coordinates  and  the 
astronomers  attached  to  each.  This  list  is  supplemented  bjotiien 
dealing  with  the  tjocieties  and  Institutions  connected  with  as- 
tronomy, as  well  as  by  a  short  accouat  of  Beviewg  and  Periodicals 
ipcvially  devoted  to  the  science.  There  is  a  further  section  giving 
too  names  and  addresses  of  astronomers  not  attached  to  any  obser^ 
Tstory,  of  amateurs  irhoee  names  do  not  appear  in  the  first 
list,  and  of  makers  of  astronomii-al  instruments.  M.  Lanoaater 
has  also  supplied  a  general  alphabetical  table,  containing  the  names 
of  the  persons  mentioned  in  the  body  of  the  work,  with  a  reference 
to  the  page  on  which  each  n.ime  occurs.  It  is  evident  that  such 
an  astronomical  directory,  if  exhaustive  and  accurate,  would  be  a 
great  boon  to  astronomers,  and  M.  Lancaster's  little  book  comes 
safficiently  near  this  description  to  make  it  of  the  greatest  serrioe 
[.to  workers  in  our  science.  It  would  greatly  increase  the  value  of 
be  work  if  the  principal  instruments  at  each  observatory  were 
iv«n,  as  well  as  the  line  of  research  on  which  they  are  engaged. 
Perhaps,  in  a  second  editi  )n,  the  author  will  be  able  to  give  tfaese 
lidirional  details.  IV>bably  the  bulk  of  the  errata  in  the  present 
on  will  be  found  in  the  list  devoted  to  ''  unattached  "  astro- 
Thus,  to  take  one  opening  of  the  book,  we  notice  that 
lian  addresses  of  Hvn.  Tennant  and  Gen.  Walker,  both  of 
hom  have  now  been  residing  in  England  for  some  yuart),  are 
sven.  The  name  of  C.  E.  Burton,  who  died  in  1882,  also  appears 
this  list'.  And,  perhaps  most  remarkable  of  all,  the  firm  of 
^Trough ton  and  Simms  does  not  appear  amongst  the  names  of  makers 
of  astronomical  instruments. 


Th»  Bt!f  abt  Stab  70  Opuircni  •. — Herr  Schur,  having  noticed 
that  there  are  now  considerable  differences  between  the  observed  posi- 
tion-angles and  distances  of  this  binary  and  the  places  computed 
n  bis  orbit,  proposes  to  undertake  the  investigation  of  coi^ 
30ns  to  the  elements  previously  calculated  by  him.  It  appears, 
rer,  that  the  present  is  not  a  favourable  time  for  a  new  deter- 
aoo  of  the  orbit,  as  the  two  stars  are  now  within  i",  and 
Bring  the  years  1886-1890  the  position-angle  will  alter  70°  to 
D'.  Herr  Schur  has  therefore  determined  to  wait  some  years 
before  working  up  the  materials  which  he  has  collected,  and  in  the 
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mean  time  wisheB  to  point  out  to  those  astronomers  who  have 
been  in  the  habit  of  observing  this  object  the  importance  uf  care- 
fully carrying  on  their  observations. 


4 


The  U.S.  Naval  Odsehvatobt  *. — Tlie  Secretary  of  the  Navy 
having  asiced  tlie  advice  of  the  American  National  Academy  of 
Sciences  as  to  the  adviBability  of  proceeding  promptly  with  the 
erection  of  a  new  Naviil  OLiservatory  upon  the  site  purchascni  in 
i88o,  the  Committee  appointed  to  consider  the  question  unani- 
mously reported  as  follows  : — 

(i)  It  18  advisable  to  proceed  promptly  with  the  erection  of 
a  new  Observatory  upon  the  site  purchased  in  i88o  for  this 
purpose. 

(2)  It  is  advisable  that  the  observatory  so  erected  shall  be,  and 
shall  be  styled,  as  the  pnisent  observatory  was  styled  originally,  the 
National  Observatory  of  the  United  States,  and  that  it  shall  be 
under  civiiiun  adnjinist ration. 

(j)  It  is  advisable  that  the  instruments  in  the  present  obser- 
vatory, with  the  exi-c'ption  of  the  26-inL-h  telescope,  the  tratisit- 
circle,  and  the  prime  vertical  transit,  shaU  be  transferred  to  the 
observatory  at  Annapolis,  with  such  members  of  the  astronomical 
staff  as  may  Ik;  requiri'd  to  operate  them  ;  also  that  such  books  of 
the  library  as  rt>late  chiefly  to  naN-igation  shall  take  the  same  desti- 
nation ;  the  instruments  above  particularly  specified,  with  the 
reoiainder  of  the  library,  being  reserved  as  part  of  tlie  equipment 
of  the  new  National  Observatory,  to  which  also  the  remaining 
officers  of  the  astronomical  staff  shall  be  assigned  for  duty. 

(4)  It  is  advisable  that  the  Obeen'atory  at  Annapolis  should  be 
enlarged,  if  necessarj-,  and  adapted  to  subserve  as  effectually  aa 
possible  the  wants  of  the  naval  service,  whether  practical,  scientific, 
or  educational ;  that  it  shall  be  under  the  direction  of  the  Depart- 
ment of  the  Navr,  and  shall  be  styled  the  Naval  Observatory  of 
the  United  States.  ^ 

Thb  Proposed  Coaxoe  in  thb  Asteonomicai,  Day*. — In 
response  to  a  request  from  the  Secretary  of  the  Navy  for  advice  on 
the  point,  the  ajipropriate  Committee  of  the  American  National 
Academy  of  Sciences  recommends  that  a  change  in  the  beginning 
of  the  astronomical  day,  in  accordance  with  the  proposal  of  the 
Washington  International  Meridian  Conference  of  18S4,  be  mode 
as  soon  as  sufficient  concert  of  action  can  be  secured  among  leading 
astronomers  and  astronomical  establishments  of  the  civilized  world, 
in  1S90  if  practicable ;  if  not,  in  1900. 

Writing  with  reference  to  this  Keport,  Prof.  Asaph  Hall  points 
out  t  that  it  is  a  mistake  to  assume  that  the  Reports  mode  by 
Committees  of  the  National  Aewlemy  of  Sciences  have  been  ex- 
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amined  and  approred  by  the  Academj  at  large,  and  tlMrefbre  ttaU 
thej  express  the  opinion  of  that  bodr.  On  the  coDtrarr,  a  report 
mast  be  understood  to  represent  oolj  the  riev's  of  the  committee 
vbo  sign  it.  It  is  Prof.  Hall's  opinion  that  a  majority  of  the 
astronomers  of  the  Academj  would  probably  oppose  such  a  change 
if  they  were  penniited  to  speak.  It  would  be  interesdng  to  leara 
who  were  the  members  of  the  Committee  who  signed  this  Keport. 

In  a  recently  published  paper  •,  rontainiog  an  account  of  the 
proceedings  at  the  Washington  Conference,  M.  Baoul  Gautier 
expresses  himself  as  decidedly  averse  to  the  proposed  change,  as  far 
as  the  commencement  of  the  astronomical  day  is  concerned.  He 
pomtA  out  that  the  project  has  been  oppost^J,  from  the  first,  by 
Profs.  Forster  and  Xewcorab,  the  superintendents  respectivelv  of 
the  Berlin  '  Jahrbuch  '  and  of  the  American  '  Ephemeris.'  As  to 
France,  be  thinks  it  is  tolerably  certain  that  the  '  Connaissance  des 
Temps  '  will  not  be  in  a  hurry  to  conform  to  the  recommendations 
of  the  Washington  Conference.  The  superintendent  of  the  English 
'  Nautical  Almauoc  *  not  having  expressed  an  opinion,  M.  Gautier 
does  not  know  what  course  he  will  take :  in  any  case  bis  decision, 
■whatever  it  may  be,  will  exercise  a  great  influence  on  the  ultimato 
adoption  or  rejection  of  the  scheme. 

The  Maijl  Nebuijl — In  the  •  Astronomische  Xachrichten,'  No. 
2719,  M.  Otto  Struve  has  published  some  interesting  observations 
of  this  nebula  and  the  stars  in  ita  immediate  neighbourhood,  1.  t. 
an  area  of  about  5  or  6  minutes  in  R.A.  and  Dec.,  as  embraced  in 
the  Paris  photograph.  He  remarks  that,  knowing  what  to  look 
for,  the  nebula  was  readily  detected  with  the  30-inch  refractor,  but 
could  easily  be  missed  in  a  single  search.  The  Paris  photograph 
ahows  two  stars  N.  of  Maia, one  iu  the  8.E.,  and  two  fainter  stars, 
one  to  the  E.  and  the  other  to  the  W.  of  Maia.  According  to 
Struve's  observation  on  Feb.  23,  the  nebula  showed  distinctly  from 
Haia  to  the  star  towards  the  E.,  and  to  about  midway  between 
Maia  and  the  star  in  S.E.,  while  faint  traces  could  be  seen  almost 
to  the  latter.  The  brighter  portion  tapered  towards  the  star 
immediately  N.  of  Maia.  This  extremity  was  sharply  defined, 
while  a  detached  portion  of  nebulous  matter  was  seen  halfway  b«!- 
tween  this  point  and  the  star.  Five  other  stars,  not  shown  in  the 
Paris  photograph,  were  detected.  The  star  eastward  of  Maia  is 
involved  in  the  nebula  and  is  apparently  variable,  for  on  tho 
photograph,  and  also  by  Struve's  observation  on  Feb.  5,  it  was  about 
equal  in  brightness  to  the  star  westward  of  Maia,  while  on  Feb.  23 
it  was  almost  two  magnitudes  fainter.  On  Feb.  24  tho  nebula  was 
observed  with  the  15-incb,  and  fresh  evidence  was  afforded  of  the 
star's  variability.  On  March  3,  Struve  succeeded  in  tracing  the 
nebula  on  each  side  of  the  S.E,  star,  and  also  detected  two  faint 
stars  on  the  border  of  the  nebula.     No  further  endenco  of  the 
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suspected  to  have  varied. 
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The  Eeliabilittof  the  Star-places  or  AtrwERs'  Fo damest. 
Cataumiite  •. — Mr.  Chandler  having  pointed  out  the  possibility 
error  in  the  places  of  certain  stars  ('  Observatory,'  Vol.  viii.  p.  387) 
as  given  in  the  Berlin  '  Jahrbuch,'  Herr  Auwers  has  been  induced 
publish  some  valuable  and  interesting  remarks  on  the  reliability  of 
the  places  of  \\\a  Fundamental  Catalogue  (Publication  der  Asiron. 
Qewllschaft,  xiv.),  from  which  those  given  in  the  Berlin  'Jahr- 
buch '  are  derived.  Herr  Auwers  explains  the  provisional  cha- 
racter of  the  data  on  which  some  of  his  star-phices  depend,  and 
repeats  in  a  more  definite  manner  what  he  has  already  said  on  the 
subject  in  Publication  xiv.  In  fact  the  proper  motions  adopted 
for  some  of  the  fundamental  stars  are  merely  provisional,  as  has 
been  pointed  out  in  the  introduction  to  the  Catalogue.  The  propef 
motions  employed  have  been,  as  a  rule,  obtained  from  a  comparison 
of  Brailley's  places  with  those  of  Greenwich  1861  (a  C^bdogue  of 
Bnulley  Stars  compiled  from  Greenwich  Observations  1836- 
1872,  and  reduced  to  the  system  of  the  First  Seven  Year  Catalogue), 
aud  in  those  cases  in  which  Bradley  has  only  one  observation,  or 
observed  the  stai'  in  one  element  only,  the  proper  motion  is  given 
to  one  decimal  place  less  than  usual.  The  reader  is  thus  put  on 
his  guard,  and  knows  that  he  should  use  the  places  of  certain  stars 
with  circumspection,  llerr  Auwers  thinks  that  it  would  be  pre- 
mature to  attempt  any  correction  of  the  catalogue-places  before 
the  completion  of  the  general  revision,  which  has  been  undertaken 
by  the  observers  of  the  Zones  and  by  the  Pulkowa  Astronomers. 
He,  however,  takes  this  opportunity  of  publishing  the  results  of 
investigations  he  has  made  as  to  the  mean  errors  of  the  different 
catalogues  employed  in  the  formation  of  the  Fundamental  Catalogue, 
vis.: — Pulkowa  1845  and  1865,  Greenwich  1861  and  1872,  Cam- 
bridge (U.S.)  1872,  licipzig  1868,  and  Leiden  1868,  for  the 
principal  stars:  aud,  in  addition  to  these,  Pulkowa  1871  for  the 
supplementary  stars. 

The  following  are,  in  the  mean  (for  Dec.  — 10''  to  -I-90''),  the 
mean  errors,  referred  to  the  unit  of  weight,  for  the  principal 
stars  : — 

P.  1845.    P.  1865.   0.1861.  0.1872.    C.  1S71,  I/p.  i86g.  L.  ig&t. 


I 


B.A.  («co«  j)...    o''o40 
Dee.(0 o"$i 


O'CJJ 

o"'6i 


o'"ojg 
°"S5 


0-032 

o"'5» 


o"'03i 
o"-86 


o"-46        o"*5K 


and  for  the  supplementary  stars  : — 

P.  1845.    P.  1871.  0. 1861.  0.1871.  C.iS7a   Lp.  18(8.  L.  (868. 

K.A.  («eo»J)...     o'-04j       0*057       o'o5J  o'o}4       0-035 

Dec.  (e) o"'7»        o"'64  o"-5a        o"-ig        o"•^^        o"'5i 
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We  tinre  then,  finaUy,  for  mean  error  of  the  right  ascensions  0**033 
(t  nientary  stars  o''042),  and  for  the  declinatioos  o"'59  (for 

»i.^  ^  iturv  stars  o""67).    Tbu  somewhat  coiisidentljle  difiereuce 

in  the  results  for  principal  and  for  supplementary  stars  arises  from 
tb«  tircumstance  that  llerr  Auwers  gave  relatively  too  much  weight 
to  Fulkowa  1871,  at  least  for  the  right  ascensions.  For  the 
Ottalogue-places,  the  mean  errors  are  o*'oo9  and  o"-i4  iu  K.A.  and 
Dee.  respeJctively  for  the  principal  stars,  and  o'-026  and  o"-i9  for 
tlie  supplementary  stars,  where  the  mean  error  in  li.A.  refers  to 
the  total  number  of  ttars  between  —10"  and  +50°.  At  the 
nraaeot  time,  in  llerr  Auwers'  opinion,  the  probable  error  of  the 
■tar-plwxe  iii  not  greater  than  o*'o2  iu  B.A.  (for  moderate  declina- 
tioDB)  Mid  o"'i5  in  declination. 


Photooeaph  of  tub  Nobmal  Solab  Spectbum. — Prof.  Rowland 

haa  now  completed  bis  great  piiutographic  map  of  the  Solar  ><per- 

tram    from    wave-length    3680  lo    5790,  and   the  portion    above 

3680  to  the  extremity  of  the  ultra-violet,  wave-length  about  3100, 

IB  nearly  ready.     Negatives  have  also  been  prepiired  down  to  and 

icluding  U,  and  it  is   possible  they  may  be   prepai-ed  for  publi- 

ion.     These  photographs  have  been  made  with  one  of  Professor 

iwland'a  concave  gratings  uf  2 1  .j  ft.  radius  of  curvature  and  6  in. 

et«r,  mounted  so  as  to  preserve  the  focus  constant  and  give  a 

lal  Bpectrum  of  the  same  scale  for  any  given  spectrum.     A 

of  wave-lengths  has  been  added,  so  that  the  whole  makes  a 

BiAp  of  the  spectrum,  down  to  wave-lenijth   5790,  more  exact  and 

giving  greater  detail  than  any  other  map  now  in  existence.     The 

oefinition  of  the  spectrum   Prof.  Rowland  states  to  be  more  than 

equal  in  every  part,  down  at  le-ast  to  wave-length  5325,  to  any 

map  so  far   published.     The  1474  line   is  widely   double,  as  ali^o  6 

•ud  b.,  while  E  is  given   so  nearly  double  as  to  be  rerogniired  an 

noh   OJ  kll  persons  familiar  with  spectrum  observation.     Above 

tbe  green  the  superiority  increases  very  quickly,  so  that  at  H  we 

hife   120  lines  between   11  and  K,  while   the  original   negatives 

■bow   150  lines.     Above // lo   wave-length  3200,  the  number  of 

lioM  in  excess  of  all  published  maps  ia  so  great  as  to  make  all 

E  comparison  useless. 
The  cost  of  the  seven  plates  giving  the  complete  spectrum  from 
X3680  to  X  5790  is  S'o  unmounted,  and  S12  mounted  on  cloth. 
Photoob.utiic  Study  of  Stellab  Spbctba  :  Hj^nkt  Dbaper 
Mkmoriai^ — Prof.  E.  C.  Pickering  states,  in  a  circular  from 
Harvard  College  Observatory,  that  Mrs.  Henry  Draper  has  made 
pro\Liion  for  continuing  at  the  Ubservatory.  a«  a  memorial  to  her 
fcttsband,  those  researches  on  the  ptudy  of  .Stellar  Spectra  by  means 
of  photojrmphy  to  which  Prof.  Draper  gave  bo  much  attention 
duri;  rime.     The  results  already  obtained  with  the  aid  of 

an  :i^  ^      ,      '  :uu  from  the  Bache  P^und,  permit  the  form  of   the 
new  iuveetigaiion  to  be  definitely  stated.    The  part  of  the  sky  to 
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be  surveyed  is  that  extending  from  the  north  pole  to  the  parallel 
of  thirty  degrees  south  deflinntion.  Each  photograph  will  be 
exposed  for  about  one  hour,  and  will  include  a  region  ten  dejnieea 
square.  The  telescope  employed  has  an  aperture  of  io  centim. 
(eight  inches),  and  a  focal  length  of  117  centim.  (forty-four  inches). 
The  object-glass  is  covered  by  a  prism,  and  the  resulting  spectrum 
of  each  star  in  the  region  photographed  has  a  length  of  about  one 
centimetre,  which  enables  the  character  of  the  spectra  of  stars 
from  the  fifth  to  the  eighth  magnitude  to  be  determined.  A 
modificntion  of  the  ap]>amtus  is  employed  for  the  brighter  stars. 

Meanwhile,  exiierinients  are  in  progress  with  the  tifteen-iuch 
equatoreal,  with  the  object  of  representing  the  spectra  of  some 
typical  stars  upon  a  liirge  scale.  The  spectra  so  far  obtained  are 
about  six  centim.  in  lengtli,  .iiid  exhibit  much  well-defined  d»iai]. 
Additional  experiments  will  be  tried  with  a  spectroscope  provided 
with  a  slit,  as  well  as  with  the  simplf  jjrinni  hitherto  employed,  in 
order  to  secure  the  best  possible  detiiiitiou.  The  present  results 
encourage  the  expectation  that  the  movements  of  stars  in  the  line 
of  sight  ma_v  Ix)  better  determined  by  the  photographic  metha 
than  by  direct  observation. 

To  keep  the  astronomicnl  public  informed  of  the  progress 
in  this  work  specimens  of  the  photographs  obtained  will  be  1 
tuitously  distributed  from  time  to  time  to  those  who  are  intereste 
in  this  class  of  work.     The  lirst  of  these  distributions  will  probablj 
be  mode  in  a  few  weeks.  ^ 


le  line 
lethci^ 

restecP 


Pauai,i,\x  of  Nova  Axdromed.*  •. — Prof.  Asaph  Hall  has  made 
a  series  of  measures  with  a  Wew  to  ascertaining  if  this  star  showed 
any  appreciable  parallax.  The  star  used  for  comparison  was  the 
one  preceding  the  Nova  by  about  2'  of  arc.  The  measures,  which 
were  commenced  1885,  iSept.  29,  and  continued  until  1886,  Feb.  ]fl 
gave  no  certain  indication  of  any  parallax.  There  was  indeed  <B 
slight  apparent  dimiiuition  of  the  distance  of  the  Nova  from  the 
comparison  star  ;  but  the  increasing  ditficulty  of  accurate  measure- 
ment, as  the  Nova  faded  away,  might  fully  account  for  the  slight  dis- 
crepancy. Tile  Nova  had  faded  down  to  the  1 6th  mag.  by  Feb.  7,  the 
limit  of  visibility  for  the  great  refractor  of  the  Naval  Observatory 
being  i6"3.  The  star  had  thus,  in  five  mouths,  faded  down  from 
"  the  limit  of  visibility  to  the  naked  eye  to  that  in  a  26-inch 
telescope."  ^m 


TuE  Gheat  Mei.boitb?™  Reflectod. — The  great  Melbourne 
reflector  was  erected  in  1869,  but  until  the  present  time  no  regular 
account  of  the  observations  made  with  it  (i,<js  been  published.  This 
delay  is  not,  however,  to  be  further  prolonged  ;  the  first  of  a  series 
of  fasciculi,  containing  the  results  of  the  revision  of  the  Southern 
NebuiiB  observed  by  Sir  John  Herschol  at  the  Cape,  1834-38,  the 
work  to  which  the  instrument  has  been  chiefly  devoted,  has  just 
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pnblisbed.  and  others  are  soon  to  follow.     The  present  part 


M  iKgdy  eoocenied  with  an  account  of  the  great  reflector  itself, 
■od  axitains  two  good  photographs  of  the  instrument  and  its 
hnJMinga.  As  to  the  performance  of  the  instrument,  it  is  stated 
that  tlioogli  on  ordinary  nights  it  is  somewhat  disappointing,  on 
rmlhf  g»mf  mit/htt  its  definition  is  exceedingly  tine.  Forty  percent. 
of  tMnlehtB  are  said  to  be  tit  for  observing,  moonlight  nights  being 
appareatly  exclude*!  from  this  category,  as  unsuitable  for  nebular 
mirk,  though  used  for  lunar  photography  ;  but  really  tine  nights 
eoly  aiBoant  to  seventeen  per  cent.  Some  fine  results  have  been 
in  photography,  both  nf  the  Moon  and  of  stars  and 
but  it  has  not  been  found  practicable  to  give  prolonged 
rs  to  the  plates.  A  number  of  obserrations  of  .small 
■rhnlr  arw  given,  aix-ompanied  by  three  carefully  executed  lilho- 
fi»{ih>e  plates.  The  curious  group  of  nebulte  No«.  962,  963,  966, 
96S,  would  appear  from  the  obser%ation8  to  have  undergone  distinct 
^■aaes.  txiC  only  since  Herschei's  time,  but  in  the  interval  between 
Mr.  ttoaor's  obeenration  in  1876S  and  M.  Barracchi's  in  1884-8. 


Bormox  Obsertatobt. — We  have  received  from  Mr.  Cuthbert 
Asek  the  first  of  the  publications  of  this  observatory.  It  contains 
a  dwiiiwtMiii  of  Mr.  Peek's  private  observatory  at  Kousdon,  near 
LfBM  Kegis,  Devon,  together  with  a  rrmnne  of  his  astronomical 
«n(k  dnnog  the  years  1882  to  1885.  The  observatory  seems  to 
WaoGdlj  built  and  very  suitably  equipped.  The  principal  instru- 
■eat  is  aa  equatoreal  by  Cooke,  of  6*4  inches  aperture.  The  most 
iarporiaat  of  the  observations  recorded  are  those  of  the  nebula 
m*  "1  *''"C  q  Argus,  made  by  Mr.  Peek  whilst  at  Jimbour, 
tjm*  mhiiif  whither  he  had  gone  in  company  with  the  expe<lition 
tamamadei  by  Capt.  W.  G.  Morris  to  observe  the  Transit  of 
T^taa.  As  the  ofwervatory  was  in  course  of  erection  during  the 
j'mn  1SS4  and  1885,  no  regular  work  could  be  undertaken;  the 
jm  :n«.|ial  oaaeis  of  those  seasons  were,  however,  observed,  iSatum, 
eriipse  of   1884.   Oct.  4,  the  Nova  of  the  Andromeda 

,  and  *o  forth — as  full  a  record  probably  as  circumstances 
We  mar  reasonably  expect  to  hear  of  good  work  pro- 

;  £ram  tJie  fiousdon  Observatory  at  no  distant  date. 


Tbs  Bktuix  XrTATiojf  of  the  Eakth's  Axis  *. — A  periodic 
IkbiA  fiortlie  secular  variations  in  obliquily  and  in  longitude 
km  Wd  worked  out  by  M.  Folie,  who,  in  consequence,  applies 
4r»«a9KolarnutQtion  of  the  Earth's  axis  to  these  variations. 
Br  4iia»  tfce  normal  equator  as  a  plane  the  inclination  of  which 
te4K«cB|itie  of  a  certain  epoch  is  equal  to  the  mean  obliquity  of 
flat  qot^L.  sad  the  intersection  of  which  with  this  latter  plane 
fm^  tf  mA  instant  through  the  mean  equinox  of  that  epoch, 
mkmmimtm  ^bat,  in  virtue  of  the  secular  nutation  of  the  Earth's 
■a.  ^vn  pole  describes  round  the  normal  pole,  considered  aaj 
idc  rOlwervatoife  Royale  de  BruieUe*.  i»«6. 
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TLNQ  OF  THE  BOTAL  ASTEONOMICAL  BOCIEXr, 

Friday,  May  14,  1886. 

i.  W.  L.  GI4USHXB,  MA.,  F.B.S.,  Prtsident,  in  the  Chair. 

84ar«tarie» :  E.  B.  Kxobel,  and 

Lieut.-Col.  G.  L.  Tupmah. 

Minutes  of  the  provious  Meeting  were  read  and  coafirmed. 
T^pman.     Eighty-two  pretients  have  been  received  siuce  the 
Amongst  those  calliug  for  spei-ial  mention  are  some 
i*»   Vienntiful  and  truly   wonderful    productions  of   the 
'    Paris.     The  first  is   a   beautiful  engraving  of 
» t)(  'uCraphs  of  the  group  of  the  Pleiades  shosnng  the 

aabniv  and  stars  down  to  the  i6th  magnitude,  the  smalleat 
[ide  that  haa  been  yet  photographed.     There  iii  al«o  a  large 
pb  of  part  of  Gtemini  and  several  photographs  of  .Jupiter. 
of  tnanka  to  the  donors,  and  especially  to  the  Bros, 
ifl  then  passed. 
Kn«^l.     In  the  photograph  of  .Tapiter  the  red  spot  is  more 
(nB«pii-ai)MS   than  it  appears   to   direct   observation  through  the 
e,  and  the  same  is  the  case  with  the  shade  upon  the  following 
tin*  planet.     These  fiicts  show  the  beauty  and  perfection  of 

tphs.  which  an-  in  my  opinion  quite  unique. 
Bttntftird.     The  differences  in  light  intensity  as  perceived 
pbcitogntph  and  by  the  eye  are  more  strikuig  than  in  the 
tpha  of  Saturn. 
Pi-etidetU.     The  first  paper  is  on  the  Proper  Motions  of  29 
jitc  otan  by  Dr.  Dreyer,  and  as  he  is  present  I  will  invite 
I  come  forward. 

'  Dnytr.     The  subject  of  this  paper  is  the  discussion  of  the 

mutioa«  of  29  stars,  nearly  the  whole  of  which  are  below 

\  magnitude.     Proper  motions  of  faint  stars  are  by  no  means 

ha«  been  supposed.     We  now  know  about  600  or  700 
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telescopic  stars  which  undoubtedly  have  proper  motions.  The 
princiiml  list  of  these  stars  is  in  the  ist  and  and  vols,  of  the  Bonn 
Observations  and  it  contains  250  stars.  There  is  a  second  list, 
hitherto  unpublished,  also  by  Argelander.  Some  two  or  three  years 
ago  1  quite  accidentally  came  across  Argelanders  results  in  a 
German  publication,  by  Dr.  BischoS,  in  which  the  ktter  investi- 
gates the  direction  of  the  proper  motion  of  the  solar  system  by 

,  means  of  these  480  Argelander  stars.  During  the  last  few  years  I 
have  been  almost  exclusively  occupied  with  the  preparation  for  the 
press  of  a  new  catalogue  founded  on  thf  observation."*  at  Armagh 
since  1859;  and  during  that  work  J  have  come  across  a  considerable 
number  of  stars  which  appear  to  have  [iroper  motions.  First  of 
all  I  had  to  see  that  these  stars  wore  not  old  friends  contained  in 
those  two  papers  by  Argelander,  and  next  to  see  whether  they  had 
been  found  before  by  other  investigators.     In  many  cases  I  found 

'it  so ;  but  when  I  could  not  find  that  was  the  case  I  put  toge- 
ther the  materials  for  their  proper  motions  and  the  result  of  my 
examinatiou  I  have  given  in  this  paper.  We  are  at  present 
labouring  tinder  several  disadvantages  in  determining  the  proper 
motions  of  many  of  these  stars.  There  are  not  only  the  systematic 
corrections  for  different  star  catalogues, — in  which  a  good  deal  has 
been  done  of  late  years,  tliough  perhaps  some  of  the  systematic 
corrections  are  not  well  founded, — but  secondly,  what  is  more 

"important,  w-e  are  to  a  great  extent  thrown  back  on  the  zone  obser- 
vations of  Lalande  and  Bessel,  in  which  there  are  errors  that 
make  one  cautious  in  using  them  for  such  a  purpose.  Not  only 
have  many  of  Bessel's  zones  been  found  to  have  very  considerable 
systematic  errors,  but  many  of  Lalande's  stars  are  remarkable  for 
errors  of  one  second,  wliich  probably  arises  from  the  way  in  which 
those  obsen'ations  were  made.  The  observer  did  not  himself  note  the 
time  of  transit,  but  called  out  "  now,"  or  some  such  word,  to  an 
assistant  who  noted  the  clock,  and  probably  the  errors  of  exactly 
one  second  in  each  case  occurred  in  that  way.  I  only  mention  this 
to  show  that  some  caution  is  necessary.  Still  I  have  thought  that 
my  humble  contribution  to  this  important  department  of  sidereal 
astronomy  may  have  some  value,  if  not  to  give  the  accurate  vaioea, 
at  least  to  draw  attention  to  the  subject.  Another  circumstance 
that  may  be  mentioned  is  that  we  shall  be  very  soon  in  possession 
of  more  important  and  valuable  observations  than  could  be  taken 
with  the  instruments  iu  use  at  Armagh.  The  Paris  Observatory 
has  been  engaged  in  redetermining  all  the  stars  in  Lalande's 
catalogue,  which  will  be  iucl  uded  in  one  great  Pai-is  catalogue,  and  we 
may  expect  to  see  a  large  catalogue  from  the  Brussels  Observatory, 
where  stars  with  proper  motion  have  been  particularly  observed  for 
number  of  years.  When  1  have  found  a  star  occurreid  in  not  more 
than  two  old  catalogues,  1  have  determined  the  amount  of  proper 
motion  by  the  method  of  least  squares  ;  and  when  I  have  found  the 
star  only  a])pear8  in  Lalande's  and  Bessel's  catalogues,  I  have  taken 
tlie  mean  of  the  two.     I  w  ill  only  add  that  it  is  highly  deairable  that 
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more  aceantB  vataes  far) 

ThtPrmigmt.    Dr.  Drjo- has  «pi 
■taMling  Mpcr.    I  wiQ  aw  iorne  ( 
HUMS  of  tke  SooBtT. 

CajLSMe.    Dr.  ' 
of  Dr.  BntbaS,  »^  M  I  hate  wvv  bwi  ^  Itei 
Qift  to  kno«r  vhetfaer  b»  whi  bnif  ai^  Ike 
(olirmotMnMUwt  widiviaehvearewj 

iV.  Iktytr.    Tea;  m  ^  ■•  I 
■uien  in  acooraaae^  witk  ' 

Mr.KmdfO.    Pii  T  ■■lnatMiil  tTi 
i*  ■  {iB|Mr  of  Axgelnds' aol  vol  paU 
HtiaB  of  aone  titoaapie  atan  ? 

Ar.  Drmfir.      Tea:    tfe  oidr  ok  I 

in  Ite*  TaitiljtlMihiiff  in  1S7S  or  iSt^: 

th»  AatmwMthe  nraflhAaft  at  Hnkaig  ia  1S7J,  1 1 

Aigahaida  read  a  ahatt  fiyr  ca  ao«a  aar  pwy —liaaa.  mJ  1 

kaav  tkere  «aa  adhaat  akatiaet  of  tist  vapv  vidfiAei  ia  tfe 

'TiotfsliBknaehria,'  kat  4^  aelj 

aaaber  of  atan,  whuiM  the  |a{«-  «UA  I  >. 

to  he  poblklMd  ia  ^  mb*  taioK  af 

MBtaiaed  930  aev  alaaa. 

Mr.KmJUL    T      Fi  f  T  1 '  fli 1  i'|lT 

Dr.Drmftr.    SoaoalK  heaoaa,  aai  it  wJ  affLai  iaaaaafl 

Kt  voiBOHB  of  the  Baaa  fHii  1  i^iai      Aa  laaili  af  f 

pwr  BOtaoaa  is  g^vca  ia  t 
nciVMcfaK.    M^  lakWtetWlkeaaraf  AMI 

&«M  7«ar  o«a  BfMvT 

Ar.A«ycr.     I  tUak  it  if  perfecti  j  «<l  1 
Moiiioa  to  it  ia  his  weQ  kaoara  fist'of « 
a  tht  Ttli  fobne  cf  ^  Boaa  OlMBvatiaMu      I^i 
aanatf,  WDfltneraajoDB  aaa  r^aanea  aav  fn^aarixvc 
ac  pina  atga  occar. 

Ifr.  EmAd.    What  iiiiliMliiii   ^  jaa  0W  if 


^^' 


Dr.Dnytr. 

ak  the  teJeacBpend  a^iac  «^  te 
■t  the  doth  aad  aatad  Oe  tint.    Taa 
«i(a  peraoa  BK^  taw  the  recall  h«i  rf  I 

k^miaaaot  ha  i 
if 
iBtfa(-< 

-. evHj  oae  haa  to  be  I 

H  aH  the  MM,  the  *  HMtoare  Caeate '  ■  a  1 

i<aer««dl 
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Mr.  Onihh  described,  by  lueana  of  a  model,  the  working  of  t 
observatorj'  he  had  desigued  in  competition  for  the  Trustees  of  tl 
Lick  Observatory,  California.    He  said  : — About  three  months  af 
the  Trustees  of  the  Lick  Observatory  invited  me  to  design  an  eqtn 
toreal  moiuit  and  dome  tor  the  great  36-inch  refractor,  the  gloiai 
of  which  Messrs.  Clark  of  America  are  now  working.     They  mei 
tioned  at  the  same  time  that  a  similar  invitation  was  sent  to  thn 
other  optical  firms.     In  working  out  the  design,  I  found  it  desirabi 
to  make  a  model :  and  a  description  of  this  model  may  be  of  interei 
to  the  Society.     The  model  is  not  to  be  con.sidered  as  an  accural 
scale  model  of  the  design,  as  it  was  made  before  the  design ;  bi; 
it  is  sufficient  to  illustrate  the  principle  of  the  scheme  I  hav 
endeavoured  to  carry  out.     The  idea  1  have  had  all  through  is  t 
bring  under  the  direct  control  of  the  observer  all  the  require 
motions  of  the  instrument  and  of  the  dome,  so  as  to  give  bim  1 
little  physical  exertion  as  possible.    The  object-glass  is  36  Luche 
in  diameter,  focus  57  feet,  the  dome  70  feet  internal  diameter  an 
86  feet  external.     To  can-y  out  my  idea  I  have  arranged  that  tber 
shall  be  four  small  water  engines — one  to  give  motion  in  B.A 
another  in  Declination,  a  third  to  move  the  dome,  and  the  fourtl 
for  the  purpose  of  bringing  the  observer  himself  into  the  prope 
position  for  obaerving.    These  water  engines  1  propose  to  eon^ 
by  an  electrical  apparatus  which  the  observer  will  carrj'  about  witl 
him  ;  but  as  it  is  undesirable  to  give  electricity  too  much  to  do  ii 
an  observatory,  I  do  not  propose  that  it  shall  be  used  for  openii^ 
and  shutting   the  valves   of  the   engines  directly ;    that  will  w 
done  by  a  mechanism  which  is  supposed  to  be  wound  up  every  dai 
by  an  assistant  and  consists  of  a  Iwrrel  and  a  few  weights.     Thu 
apparatus  will  open  or  close  the  valves,  and  will  be  the  one  worked 
by  electricity.     In  this  model  the  engines  are  represented  by  I 
small  piece  of  clockwork,  and  the  clockwork  is  controlled  by  littU 
electric  magnets.     The  idea  is  that  when  tlie  observer  enters  th« 
room  he  should  find  at  one  door  an  apparatus  of  this  sort.     [A 
Bniall  case  with  9  keys  controlling  the  electric  current  and  of  a  size 
conTenient  for  the  pocket.]     A  tmp  on  one  key  will  turn  the  donx 
in  one  direction :  another  will  reverse  the  dome  ;  a  third  key  will 
control  the  telescope  in  K.A.  and  another  in  declination,  and  so  on  \ 
while  there  is  one  for  lighting  up  the  observatory  ;  .ind  lastly,  in 
order  that  the  observer  shall  liave  as  little  diificulty  as  possible  in 
getting  into  a  position  to  observe,  instead  of  climbing  into  a  chair 
which  would  perhaps  require  to  be  25  feet  high,  here  is  a  key 
which  will  make  the  whole  floor  move  up  or  down.     Mr.  Gmbb  then 
explained  his  method  of  arranging  the  shutters  of  the  dome  so  that 
the  dome  should  not  be  weakened,  and  also  the  manner  of  opening 
and  closing  them  :  tuad,  lastly,  he  said,  a-n  a  mutter  of  precaution 
agUDst  accident  by  touching  the  wrong  key  and  so  bringing  the 
telescope  in  contact  with  the  observer,  he  had  provided  at  the  end  of 
the  telescojw  weights  hanging  three  feet  below  the  eyepiece,  and 
80  arranged  that  if  the  weights  touched  the  ground  that  would  cut 
off  the  water  supply  and  the  door  woidd  cease  to  rise. 
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the  Royal  Astronomical  Society. 

1%*  Prttideni.  It  makes  one  feel  very  envious  to  think  of  the 
to  be  provided  for  astronomers  of  the  future.  The  most 
ling  put  of  it  is  the  movement  of  the  floor.  I  nuppose  the 
MarcM*  IB  made  to  reach  the  floor  from  the  outride,  and  that  the 
ioor  uy  be  at  any  level.  Of  course,  on  a  scale  of  70  feet  one  can 
anreciite  what  the  size  of  the  appliances  will  be.  It  seems  as 
if  the  life  of  an  .astronomer,  with  simply  a  key  in  his  hand  to  touch 
a  onier  to  make  these  movements,  would  be  something  one  could 
4md  of  bat  could  scarcely  hope  to  realize. 

Oft.  Sobit.  We  may  suppose  that  the  door  moves  with  tlie 
Ioor,  atlierinsi^  a  gentleman  might  go  in  at  the  top,  say  after 
immr,  umI  tb«  floor  might  be  down  30  or  40  feet,  and  then  the 
Aiiitiuii  woiald  be  spoiled. 

Mr.  ConuiwMi.  I  have  had  the  pleasure  of  seeing  this  model  at 
ttr  Bo^  Institution  when  Mr.  (rrubb  gave  his  lecture  a  few 
•nk*  ago,  and  I  was  very  much  struck  with  the  most  ingenious 
anngoments  he  has  here.  I  rather  fancied  at  the  time  that  it 
■M  titf  artual  model  of  what  they  were  going  to  have  at  Lick,  and 
ad  I,  hke  oar  President,  rather  envied  them  their  luxuries.  It 
imot  to  be  so,  I  understand. 

Mr.  OthM.  It  is  merely  a  design  as  yet ;  whether  they  will 
iflt»|)t  It  irmuuns  to  be  seen. 

Mr,  CVunmon.  I  had  a  letter  from  Prof.  Holden  the  other  day 
•bi  ntfty  bw  of  some  interest.  Prof.  Uolden  says  : — "  The  glass 
S»  ttis  len«.~  referrinj;  to  the  tolescojje,  •'  is  now  available,  and 
fcope  during  the  early  part  of  1S87  that  we  may  see  the  objec- 
both  photosjraphically  and  visually,  completely  finished,  and 
It  delivered  in  California.  Our  large  dome  will  undoubtedly 
during  the  current  year  :  and  we  look  forward  to  com- 
aeiVKU  work  with  the  whole  observatory  during  the  year 
'  possibly  sooner."  That  rather  shook  my  faitli  in  what 
loaely  conceived  to  be  a  settled  thing — that  this  was 
,  to  be  th«.*  Lick  dome  ;  and  1  saw  in  last  month's  number  of 
Centory  Maganne '  (1  do  not  know  whether  it  was  a  hash-up 
an  old  idea)  an  idea  which  was  projected  by  a  young  engineer 
vtMbas  carried  out  most  of  the  work  at  Mount  Hamilton,  and 
•ki  proposed  a  dome  which  is  called  a  seven-eighths  dome. 
fMf.  Cocomon  then  drew  on  the  blackboard  what  he  believed  to  be 
thr  pattern  of  the  dome,  and  also  det<cribed  a  method  he  had  com- 
■aKatl^d  to  Prof.  Holden  for  a  mercurial  Hoating  of  the  dome.] 
■ifat  froBi  that,  I  must  say  that  every  thing  that  contributes  to  the 
•■■fcvt,  or  to  the  eaiie,  or  to  the  dispatch  of  business  of  the  olwerver 
lUt  be  i«  ol)8er^Tng  is  of  the  utmost  importance.  Any  care  or 
taken  in  the  preparation  of  an  instrument  to  enable  a  man, 
fine  weather  comes,  to  use  the  telescope  to  the  utmost 
of  which  it  is  capable  is  a  distinct  gain,  and  multiplies  not 
the  eotnfort  of  the  observer  but  the  value  of  the  instrument; 
if  TOO  hare  one  large  instrument  only  working  half-time,  it 
W  onlj  l»'»tf  the  value  which  it  would  have  if  it  were  working 
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full  time.  Prof.  Holden  says — "  It  is  my  hope  that  we  may  be 
able  to  keep  it  nt  work  during  the  larger  part  of  the  24  houn. 
day  and  night." 

Mr.  Stone.  May  I  ask  if  there  is  not  a  certain  amount  of  dangei 
in  using  water  power ?  On  certain  occaBions  our  water  freer**] 
but  of  course  all  these  ideas  may  be  carried  out  with  any  othe« 
motive  power  as  well  as  water.  With  regard  to  the  idea  Mr. 
Grubb  wishes  to  carry  out,  all  I  can  say  is  one  must  wish  to  go 
over  life  again  to  have  such  an  instrument.  Any  one  who  ba« 
employed  an  instrument  of  large  size,  and  has  had  to  move  it 
about  and  the  dome  and  the  chair,  and  has  made  observations  in  tb< 
ordinary  way,  will  know  how  excessively  knocked- up  one  feels  ai 
the  end  of  n  long  night,  and  thnt  he  could  have  done  a  good  deft! 
more  Had  this  contrivance  tx'en  in  his  hands. 

Mr.  Gruhh.  With  regard  to  Mr.  Stone's  question,  I  have  made 
inquiry.  I  had  the  choice  of  steam,  gas,  or  water  as  a  motive 
power.  vSteJim  I  thought  to  be  rather  impracticable:  as  to  gas,  ] 
was  not  aware  that  they  had  gas  there.  I  then  inquired  with 
regard  to  the  matter  of  freezing ;  and  I  was  informed  that  thej 
had  hardly  any  frost  whatever  there,  as  the  winter  was  very  mild, 
As  Mr.  Stone  says,  any  other  motive  power  could  be  applied  in  the 
same  way.  As  to  Mr.  Common's  remarks,  he  has  touched  upon 
the  contract  and  the  time,  so  perhaps  it  might  be  interesting  if  1 
mentioned  to  you  that  it  is  about  three  months  ago  since  I  wai 
first  applied  to.  I  was  t<i!d  that  the  estimates  for  the  equatoreal 
should  b<3  in  San  Francisco  on  the  ist  of  May.  Subsequently 
they  applied  for  au  estim.it«  for  the  dome.  Of  course  in  sendini 
in  an  estimate  for  the  equatoreal  I  was  obliged  to  include  the  dome 
as  a  portion  of  the  svHtein  ;  but  afterwards  they  sent  for  an  esti- 
mate for  the  dome,  and  said  that  the  estimate  sboidd  be  in  San 
Fnuicisco  by  May  15,  and  that  the  dome  shoidd  be  complete  and 
in  working  order  in  the  month  of  Octolwr  this  year.  It  would  b« 
impossible  to  get  matters  arranged  until  Jidy  i  at  the  earliest 
date ;  and  allowing  a  month  for  shipment  and  a  month  for  erection, 
it  will  leave  me  one  month  to  make  it,  and  the  construction  ot 
the  dome  would  involve  spending  i!4ooo  in  wages.  I  had  to 
infomi  them  that  they  would  hare  to  turn  months  into  yean. 
That  is  as  far  as  1  know  about  the  state  of  affairs,  so  that  it  rather 
tallies  with  what  Mr.  Common  says  about  Prof.  Holden  expecting 
to  have  everything  rewly  this  year. 

The  Prr.iideiit.  Whethe'-  the  actual  construction  of  the  dome 
for  the  Lick  Observatory  falls  to  Mr.  Grubb  or  not,  I  am  sure  wo 
are  indebted  to  him  for  bringing  tofore  us  this  beautiful  model. 
At  all  events  it  is  exactly  what  the  astrnnomer  does  need — that  he 
should  bo  able  to  hold  in  his  hand  a  liandh',  and  be  able  to  press 
down  different  buttons  on  that  handle,  and  so  he  able  to  move  the 
telescope  or  the  floor  just  as  he  pleases.  That  is  what astronomen 
will  come  to  in  the  future.  This  model  marks  a  step  in  the 
progress  of  astronomy :  and  it  will  probably  be  only  a  few  ve 
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before  tbe  astrooomer  will  be  able  to  devote  his  whole 
_  to  obsenring  what  he  sees  through  the  telescope  without 
kBTing  luB  time  and  thoughts  oocu|)iecl  in  what  can  be  done  so  much 
■on  flaaOf  bv  tbe  method  Mr.  Grubb  hw<  explained. 

Dr.  Leonard  Waldo,  of  Talo  College,  was  then  called  upon  to 
diKribe  a  new  escapement,  lie  said : — I  am  sorry,  but  a  sick 
eUd  of  a  ivuntrrman  of  mine  claimed  my  attention  up  to  the 
tae  of  coming  to  the  meeting,  or  1  should  have  brought  with  me 
m  McapeiDent  which  represents  the  progress  we  have  made  on  our 
■ie  of  tin*  water  in  the  study  of  clocks  of  precision  as  far  as  the 
aieifiefoeat  goes.  Under  these  circumstances  it  may  perhaps  be 
■tfwtiiig  if  I  review  the  experiment*  which  have  been  made, 
hq^T  tuuler  my  direction,  with  the  view  of  attempting  to  measure 
Afbour  with  the  same  proportiunate  precision  with  which  we  can 
Wmmaie  the  day.  The  ordin.iry  clock  theory  assumes  that  our  pon- 
kinm  mrin^  in  a  plane  -.  that  it  has  n  given  arc  of  vibration  :  that 
Ac  variation  iii  the  arc  is  compensated  by  a  change  in  the  velocity 
«{  notion  of  the  pendulum:  and  a  good  ninny  other  assumptions 
fiaoh  will  not  bear  close  investiRation.  Perhaps  there  has  been  of 
hie  yean  more  attention  than  usual  devoted  to  standards  of  all  kinds 
tBibeotber  aide  of  the  water,  and  hiiving  the  facilities  of  one  of  our 
Ivga  dock  companies,  the  Seth  Thomas — and  their  facililries  were 
wrr  freat  indeed — it  fell  to  my  portion  to  undertake  an  examina- 
bon  of  docks  of  precision.  I  introduce  that  term  to  distinguish  it 
bam  tbe  ordinary  clock  of  the  observatory,  which,  in  general,  is 
atm  or  less  exposed :  and  we  all  know  how  barometric  and 
Aamometric  changes  introduce  gross  errors  in  clocks  :  and  there  are 

or  \e»n  oh«cure  eiTors  which  may  l)e  called  differentials  of  a 
'hese  differences  of  a  higher  order  depend  on 
-,  as  want  of  pendulum   vibration  in  a  plane, 

I  ■  support,  change  of  the  coeflieiency  of  the  elasticity 

sion  spring,  change  of  temperature,  change  in  the 
in,  want  of  conformity  in  the  arc  to  a  truly  circular 

^j. ........   .irc,  as  the  cause  may  be.     In  the  first  place  it  was 

clear  indeed  that  when  we  compensated  the  ordinary  steel 

Ijnnjr     " "■•••i-pendulum   we  compensated  the  change  in  the 

airiij  •  I  takes  plat*  on  n  change  of  temperatiu*,  and 

ttai  ijuiie  as  [iiui.-;i  as  the  change  in  the  length  of  the  pendulum. 
A  ereat  deal  of  att<^ntion  has  been  paid  to  the  actual  change  in 
fte  lineal  dimensions  of  the  rod  corresponding  to  the  change  of 
Iba  atcrl  or  glaw  jar  at  the  base,  while  little  attention  has  been 
Been  to  tbe  change  in  elasticity  of  the  suspension  itself: 
■■ft  tbat  is  an  important  consideration.  Therefore  the  first 
■^fti^m  wa«  tu  see  whether  the  pendulum  could  not  be  swung 
B  aooM'  otber  way.  I  did  not  quite  sec  how  to  swing  it  in  any 
olber  way;  but  Sir  William  Thomson  said  ho  would  like  to 
•bow  roe  a  dock  in  which  he  had  carried  out  the  idea  on  which 
I  bad  worked.  Ue  Mid  he  had  swung  a  pendulum  on  an  agate 
Yn\fr  tirlgr,  circular  at  the  top.     I  saw  it  yesterday.     I  had  thought 
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out  the  idea  of  having  a  euspension  analogous  to  that,  and  had 
made  one  two  years  ago ;  and  the  two  suspensions  are  identical.    I 
had  also  been  experimenting  with  gbiss  rods,  the  coefficient  of  ex- 
pansion of  glass  being  much  less  than  that  of  steel  or  pktiaum  ;  and 
the  temptation  is  great  to  use  gloas  rods  in  pendulums ;  but  I  have 
not  been  able  to  get  a.  glass  bar  which  satislies  me.     Sir  William 
Thomson  showed  me  his  pendulum  with  on  agate  suspension  and 
a  glass  bob  at  the  bottom  ;  and  mechanically  the  difficulties  have 
been  overcome  with  oue  exception,  namely,  that  I  do  not  see  that 
he  hud  any  guarantee  that  the  inside  of  the  glnss  bob  was  a  true 
cylinder.     In  any  glass-blowing  the  imperfections  of  the  cylinder 
are  of  the  utmost  consequence,  because  no  compensation  can  take 
place  worthy  of  the  name  in  a  precision  clock,  unless  it  is  a  true 
cylinder.     I  rejected  glass  liecause  I  did  not  see  the  way  to  get  in 
a  cylinder  homogeneity  of  the  rod.     All  the  efforts  I  made  to  get 
absolutely  straight  rods  were  failures.     We  may  succeed  ;  but  at 
present  we  have  gone  back  to  steel  jars  with  steel  rods,  but  with 
this  difference,  that  the  pendulums  have  very  heavy  bobs  of  from 
40  to  60  lbs.    You  will  remember  that  in  the  theory  of  clock-errors 
all  the  errors  are  represented  by  an  expression  in  which  the  sum  of 
a  certain  numljer  of  errors  is  divided  by  a  constant  a  multipled  by 
the  length  and  by  the  weight  of  the  pendulum  itself.     There  are 
two  reasons  why  the  length  of  the  pendulum  cannot  be  very  well 
increased  :  one  is  the  second  unit  of  time,  and  the  other  that  no  com- 
peiisiition  yet  contrived  has  given  the  actual  results  which  mercurial 
compensation  has,  and  with  a  mercurial  compensation  the  pendulum 
should  be  short,  so  that  the  top  and  bottom  may  not  greatly  differ 
in  temperature.     The  best  pendulums  miide  by  Kessels,  the  Hohwu 
cloci.s,  those  made  by  Tiede  of  Berlin — those  which  show  the  be-st 
perforinnuccs — are  clocks  where  mercurial  compensation  haa  been 
used  ;  and,  I  take  it,  it  is  owing  to  the  extreme  sensibility  to  change 
which  wo  have  when  a  lic^uid  flows  instead  of  a  solid  expands. 
That  expression  shows  us  the  necessity  of  increasing  the  weight  of 
the  pendulum  ;  and  therefore  the  pendulums  in  these  clocks  are 
very  heavy,  from  45  to  60  lbs.  of  mercury,  for  the  ordinary  mercurial 
pendulum.     There  are  two  other  things  ordinarily  in  the  pendulum 
jar  besides  the  mercury — bubbles  of  air  and  oxide  of  mercury.    The 
centre  of  gravity,  by  the  solution  of  the  oxide  of  mercury,  changes ; 
and  therefore  the  mercury  nmst  be  pure  and  froe  from  air.     So 
much   for   the   pendulum.      The   next   consideration    is  the  loss 
of  motion  in  the  escapement.     Now,  while  in  an  onliuary  conntdng- 
clock  the  best  escapement  is  a  Graham  escapement,  yet  when  you 
put  it  a  distance  from  the  observer,  using  it  not  only  as  a  standard 
of  time,  but  to  drive  electrical  devices  for  recording  in  some  other 
part   of   the  observatory,  the  Graham   escapement  will   not  do, 
because  any  additional  work  directly  affects  the  escapement  itself. 
On  that  account  I  think  some  form  of  detached  gravity -escapement 
is  the  escapement  of  the  future  ;  and  the  point  of  the  application 
of  that  escapement  is  an  important  consideration.     In  Brequet's 
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<acxpement  the  point  of  application  is  at  the  base  of  the  bob ;  but 
1  prefer  the  t»tablislied  typ«  for  applying  impulse,  I  began 
toczperiment  with  Dminison's  gravity  escapement,  which  is  quite  a 
inoonte  in  the  United  States,  because  Messrs.  Howard  have 
■•ie  KMne  of  their  best  clocks  with  that  escapement.  But  Den- 
oitaa'B  eeca(>ement  requires  a  large  amount  of  power  to  drive  it, 
bhI  I  kaTe  nerer  seen  a  Dennison  g:ravity  escapement  which  did 
not  atop  in  two  years  unless  the  driving-weights  were  very  heavy ; 
nd  that  is  a  »eriou»  interruption  where  you  are  conducting  obser- 
ntions.  1  took  it  that  the  great  difficulty  with  Cennison'g  eseape- 
Boit  lay  in  the  fact  that  the  machine  is  a  train  of  wheels,  which 
•kiold  start  at  the  end  of  every  second  from  a  state  of  absolute 
KtH  at  a  wrtaiii  Telocity  and  throw  its  arms  out  in  time  to  be 
kda.-d  Utfore  the  second  closed,  but  after  working  for  some  while 
il  failfl  to  g«>t  up  sutlicient  velocity  unless  the  train  of  wheels  is 
ittoved  to  sustain  a  weight  utterly  out  of  the  question.  There- 
tN«  I  adapted  a  very  simple  device  suggested  by  Professor  C.  S. 
LjfiaaB,  one  of  those  men  who  unite  to  theoretical  a  kiiosvledge  of 
■nrhmiml  science  to  a  very  high  d^ree.  He  suggested  putting  a 
hrae  friction-roller  in  one  of  the  arms  of  Dennison's  escapement, 
■M  to  lift  that  arm  by  an  equilateral  triangle  which,  in  a  position 
of  rwt.  should  be  by  the  side  of  the  friction-roller.  When  the  arm 
ii  lifted  it  is  by  the  rotation  of  this  triangle  on  its  axis.  Then  the 
dock  begins  to  lift  it  with  a  very  small  velocity ;  but  as  the  triangle 
routes  on  it«  axis  it  will  be  with  an  increasing  velocity  until  the 
arm  is  lifted  up.  having  its  maximum  velocity  just  as  it  stops.  By 
you  can  drive  a  heavy  pendidum  with  the  driving-weight 
tu  a  minimum,  and  the  certainty  of  action  increased  to  the 
ittm.  Having  adopted  the  form  of  the  pendulum  and  the 
jt,  then  comes  the  very  important  (juestion  of  providing 
'a  rig^d  support  for  thi;  pendulum.  I  have  adopted  two  piers  of 
kiBTT  masonry  work,  just  as  in  the  support  of  u  massive  transit- 
iBstnnnent,  with  a  massive  iron  arch  on  the  top  from  one  pier  to 
11m  otb«r ;  and  from  this  arch,  bolted  down,  the  pendulum  can 
■wing,  and  then  the  dial  and  the  escapement  can  be  i)iit  on  a 
bneket  inside  the  piers.  This  construction  admits  of  a  plate- 
giiM  back  and  front,,  which  can  be  made  airtight,  and  the  space  can 
be  filled  w  ilh  hydrogen  or  air  at  any  pressure.  I  have  a  little  vernier 
attached  to  the  pendulum,  sw-inging  across  the  arc  reading-scale  at 
Jdle  of  the  rod.  Built  around  the  piers  are  coils  of  steam- 
,  for  regulating  the  temiwrature,  and  an  electric-thermometer 
a  layer  of  zinc  and  steel  or  steel  and  rubber, 
ent  features  of  the  experiments  I  have  been 
majnog  out  lora  couple  of  years  back.  1  can  onJy  say  we  have 
{•Med  a  point  of  present  attainment  of  certainty  in  clock-rates  of 
pnscisioo  when  perhaps  the  total  amount  of  average  deviation  will 
jBaiwHiened  by  2$  percent.  That  I  regard  as  the  probable  estimate 
irh  precautions  in  the  clocks  built  on  tliis  principle 
forma  of  timepieces.     We  now  have  the  great 
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advantage  that  you  can,  by  means  of  auxiliary  relays  outedde  the 
clock,  transfer  the  precision  cUkIs,  which  may  be  in  a  cellar  or  well, 
to  any  part  of  the  observatory.  As  to  the  immediate  differentiation 
of  this  Bpeeies  of  clock,  we  now  load  up  the  impulse-giving  apparatus 
of  the  pendulum,  and  if  we  require  to  move  the  hands  or  drive  the 
train  we  send  electric  signals  all  round  the  observatory.  But  that  is 
wrong  ;  there  ought  to  Ik?  an  auxiliary  in  the  clock,  driven  by  another 
pendulum,  say  a  half-second's  one,  for  doing  that  special  piece  of 
work.  That  idea  was  carried  out  by  Kichard  Bond,  the  brother  of 
W.  C  Bond,  of  Harvard  (kiUege,  by  means  of  his  gravity  escape- 
ment. There  is  a  clock  of  that  kind  in  the  Liverpool  Observatory 
at  Bidston,  and  I  have  seen  another  at  Sir  William  Thomson's. 
He  has  the  auxiliary  work  done  by  an  auxiliary  pendulum,  as  it 
should  be :  and  undoubtedly  that  will  be  the  next  step  of  progress 
in  the  construction  of  such  clocks  of  precision. 

Thf  President.  We  are  very  much  obliged  for  the  interesting 
account  given  by  Dr.  Waldo  of  his  researches  on  the  subject  of 
clocks.     (Hear,  hear  I) 

Mr.  linckiiey.  I  should  like  to  make  a  few  remarks  on  what 
Dr.  Waldo  haw  stated,  because  his  experience  disagrees  with  mine. 
First,  with  regard  to  the  pendulum,  I  take  it  he  considers  the  mer- 
curial pendulum  is  far  better  than  the  einc-and-steel  one.  My 
experience  has  shown  quite  the  opposite.  1  very  much  prefer  the 
«inc-and-8teel  pendulum.  J  found,  some  years  ago,  in  making  ex- 
periments, a  great  many  errors  in  the  mercurial  pendulum  ;  at  any 
rate,  one  particular  error  it  seems  to  possess,  and  the  more  you 
increase  the  size  of  the  pendulum  the  more  you  aggravate  that 
error.  In  the  mercurial  pendulum  the  change  of  temperature  acts 
first  of  all  on  the  ves.sel  containing  the  mercury  and  will  change  its 
dimensions.  If  you  expose  an  iron  vessel  containing  mercury  to  a 
sudden  change  of  temperature,  such  as  putting  it  suddenly  into  warm 
wat-er,  the  first  effect  of  that  increase  of  temperature  is,  instead  of 
making  the  mercurv'  rise,  the  mercury  falls  in  the  vessel ;  that 
is  due  to  the  sudden  change  of  temperature  causing  the  cylinder  or 
jar  to  expand  before  the  temporatiu^  has  time  to  act  on  the  mercury. 
The  effect  is  transient.  The  mercury  soon  recovers  itself  and  takes 
up  the  change  of  temperature ;  but  some  time  elapses,  and  of  course 
during  that  time  the  clock  is  losing.  I  also  made  some  experiments 
with  regard  to  the  advantages  of  different  sizes  of  mercimal  pen- 
dulums, and  I  found  that  a  mercurial  jar  of  2  inches  in  diameter, 
which  is  the  ordinary  size  used,  when  exposed  to  a  certain  tempe- 
rature, having  a  wide  compensation  error,  took  about  one  day  to 
steady  itself  with  a  change  of  temperature  of  about  30  degrees.  A 
jar  of  3  inches  in  diameter t.ook  two  days,  and  sometimes  three,  and 
the  cooling  was  effected  in  about  half  the  time.  The  increase  of 
temperature  took  about  double  the  time  to  show  itself  that  the 
cooling  effect  did.  That  1  cannot  account  for;  but  I  mentioned  it 
to  Mr.  Glaisher,  the  father  of  our  President,  who  was  then  at  the 
Bo,\al  Observatory,  and  he  mentioned  that  he  bad  noticed  the  same 
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dung  with  tfaenDOinelen.  IlNnI£BaiMltiHttke< 

took  Terrmucii  longer  in  ■■tercaml  1^ 

Bt<«l  peDdalam,  aad  that  aroae  tnm  the 

mifwnn.  And  the  change  of  ten 

an  effect  apon  the  mam  in  tiie  boh.    Wi&  tfe  i 

duloAi,  however,  tli«i«  m  mnplT  t 

going  up  and  down;  tfaey  ar 

rod,  and  the  bob  ia  mupmtiei  favai  tke 

fij  Kuspending  the  bob  at  the  eartn\  jam 

owing   to  the  expaaaian  of    the  bob 

the  oompenaating  effsrt   npon  the    nac  and 

rod  ol  the  pendBlum.      Now 

tfae  aame  maaa,   and  anj  AmMigo  ef 

afanoat    limaltueoiulT,   whidi  b  s  vcrf 

the  mercnrial  peadnlsm  job  hnre  the 

■mall,  and  no  doabt  a  dwoge  of 

iainftittmt  aone  conndcnUe  time  beCote  the 

new  tempenUnre  and  expands  ao  aa  to  prodaee  the 

effect.    Tbone  are  poinu  vhiefa  atrack  ae  aa  to  the 

A*   to  the   escapeBent,  the  del 

appear  to  me  to  anawer  innirfiinly  veil :  lad  with  ragani  to 

electric  contact  appantaa  applied  to  an  aacapoMBt  of  that  Uad, 

the  ooij  point  esaential  ia  that  the  impniaa  dwM  be  eoaipkted 

beforv  the  idecftno  oootact  ia  made,  ao  that  Ike  iaipdie  girea  to 

the  clock  ibould  not  be  interfeivd  with  or  affiwrtwl  la  aBf  w^  by 

the  act  ot  making  the  contact  with  the  •paia^    Witii  f^gard 

to  the  aospenaion  of  the  pcndiilnm,  I  ifaioK  it  ia  admitted  oo  aB 

■idea   that    it  cannot  be  too  rigid.     I  think  it  mar  be  done  in 

another  way  than  that  shown  07  Dr.  WaMo.     I  have  gnieraDj 

adopted  the  plan  of  a  massive  bracket  bolted  to  m^wse<i  of  metal 

let  in  the  vralL,  with,  of  ouorse,  a  planed  aorbiee  and  aecnntelj 

fitted.      With  nuueea  of  metal  let  into  the  wall  and  £aat«ned 

with  strong  bolts  there  is  a  rery  rigid  aaapensioa,  which  is  the 

faeriiiliiil  point ;  bat  it  does  not  much  matter  how  it  ia  done. 

ifir.  ItutHxrdt.  There  ia  another  objection  to  the  mercnrial 
pendulum,  though  asmall  one ;  and  that  ia  that  the  mercorv  most, 
to  a  certain  t^xtetit,  flop  about  in  the  pendulum,  and  that  moat  be 
equivalent  to  so  much  friction. 

Jtr.  Common.  WTith  regard  to  the  suavity  eacapement,  I  hare 
always  noticed  that  it«  arm.  open  which  the  power  to  keep  the 
penddlnm  going  dcjiends,  ahrays  swings  from  the  ordinary  arbor 
which  is  oiled  in  the  usual  way.  ^\'heIl  wo  consider  the  effect  of 
Um  slightest  stickage  in  the  oil,  it  must  make  an  enormous  diffet^ 
enee  to  the  amount  of  the  impulse  given  to  the  pendulum.  If 
dock-makers  will  do  away  with  this  arbor  and  snbetitute  an 
anaiogons  arrangement  and  make  it  a  spring  suspension,  a  great 
deal  of  diflieultr  will  be  got  rid  of.  Another  point,  any  unsym- 
metrical  pendulum  has  always  a  tendency  to  wobble,  and  the 
wobble  ia  pretty  constant  w  ithout  any  regard  to  the  steadineaa  of 
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the  support.  There  is  also  a  constant  tendency  of  the  pendulum, 
in  consequence  of  the  motion  of  the  earth,  to  change  the  plane  of 
oscillation.  There  is  one  point  on  which  both  Mr.  Bnckney  and 
Dr.  Waldo  were  very  reticent,  and  on  which  I  feel  sure  a  pood 
many  pr,"irtical  astronomers  would  be  glad  of  a  little  information. 
They  all  talk  of  making  contact  in  working  clocks  ;  but  the  question 
is,  how  are  those  contacts  made?  Every  man  who  has  tried  tol 
make  (hem,  so  far  as  1  know,  has  found  a  considfrable  difficulty, 
and  ni)  doubt  we  should  be  glad  if  some  really  practical  plan  could  be 
shown  by  which  an  ordinary  gravity-clock  dead-beat  escapement, 
or  some  really  good  electiicnl  direct  contact  apparatus,  could  be 
Bppli<'d  for  the  purpose  of  using  either  the  chronograph  or 
secondary  pendulum. 

Mr.  Bri/ani.  The  question  of  the  change  in  elasticity  in  the 
supporting  spring,  due  to  a  change  of  temperature,  was  called 
attention  to  by  Dent  twenty  years  ago,  1  think. 

/)/•.  Wtilifo.  These  criticisms  have  interested  me  very  much 
indeed :  I  do  not  know  whether  I  can  remember  all  the  point.* 
brought  out,  but  they  have  nil  claimed  a  good  deal  of  attention. 
In  thelir«t  place,  about  Ihe  zinc-and-steel  compensation,  1  am  sorry 
to  lake  up  the  cudgels  on  zinc-and-steel  versus  mercurial  compen- 
sation ;  but  I  would  like  to  say,  th.at  if  anyone  can  point  out  to  me 
a  case  in  which  a  /inc-and-steel  compensation  has  l>(>en  thoroughly 
investigated,  and  can  .show  me  papers  or  figures  in  which  its  excel- 
lence in  actual  work  has  been  shown,  I  shall  he  very  much  obliged  to 
him.  for  I  iiave  sought  far  and  wide  for  just  that  kind  of  literature. 
I.  know  the  first  thing  you  will  say  is,  "  do  to  the  Greenwich  obser- 
vations and  you  will  get  a  comph'te  investigation  of  the  pendulum  ;" 
but  unfortunately  you  do  not  get  anything  of  the  kind,  and  when 
you  go  you  find  the  clocks  have  only  been  running  without  inter- 
ruption for  comparatively  short  intervals.  I  can  assure  you  that 
accurate  observations  of  clock-rates  under  varying  conditions,  with 
all  the  quantities  measured,  are  exceedingly  rare  and  difficult  to 
get,  and  of  all  the  observations  made  I  think  you  will  find  that 
those  observations  with  the  mercury  and  steel  pendulums  give  the 
best  results.  But  I  have  a  second  point:  (k-n.  Comstock,  of  the 
U.  S.  Lake  Survey,  pointed  out  very  clearly  that  for  a  standard  of 
length  zinc  cannot  be  emjdoypd.  It  has  a  certain  coetticient  of 
expansioiv,  aud  after  it  has  cooled  down  again  it  never  takes  up  the 
same  position.  The  '*  swish  "  of  the  mercury  in  a  pendulum  with 
mercury  bob  I  regard  as  a  vahuible  thing  to  point  out,  because  it 
has  given  me  a  great  deal  of  trouble,  and  I  liad  a  very  interesting 
discussion  with  Prof.  Young  at  a  i  ime  when  his  escapement  was 
under  discussion.  I  regard  the  idea  of  having  parallel  cylinders 
and  mercury  as  a  bad  one,  because  of  the  difficulty  of  having  in 
these  matters  the  metal  expand  in  a  uniform  direction  and  having 
two  cylinders  parallel  to  themselves.  Theri>fore  I  prefer  to  either 
put  up  with  (he  e\Hl,  or  else  have  the  work  extremely  small.  I 
frankly  acknowledge  that  is  a  difficulty,  and  one  which  has  not 
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Boimoonted,  except  by  the  clumsy  expedient  of  having  a 

■  of  parallel  cylinders,  and  then  the  precision  of  the  instni- 

aeai  is  tiot  sufficiently  great  to  be  sure  that  they  all  expand  quite 

liformly.     Another  point  was  the  suspension  of  this  gravity  arm. 

»»e  niode  this  pivot  run  in  a  dry  jewel  hole,  but  it  may  be  better 

I  have  it  with  a  spring  or  on   friction -rollers.     The  elder  fiond, 

I  built  a  most  beautiful  specimen  of  workmanship,  has  springs 

his"  gravity  escapement.     In  designing  these  clocks  I  queried  a 

^tiine  whether  to  put  the  sj'rings  in  them  or  to  let  the  arms 

as    they  do.     1   heartily  smpathiwi  with   the  gentleman 

I  ramarked  about  making  contact  in  the  clocks,  because  of  all 

tbe  difficulties  in  a  chronographic  system  of  registering  this  is  the 

B(wt  ttaoua.     1  can  only  say  how  I  make  contact  in  this  clock  and 

wiMt  means  I  use  outside  the  clock.     I  do  uot  say  it  is  the  best;  I 

Mily  »ay  it  gives  very  satisfact  ory  results.     In  the  first  place,  con- 

^  bMrt  fail»  to  work  because  the  oxide  in  the  metal  that  forms  the 

^■fopport  leaves  some  dirt.     If  you  use  platinum  and  gold  joints  in 

^r  making  contact  yon  will  get  a  little  less  spark  than  with  any  other 

common  metals ;  that  is  merely  a  shop  dodge,  I  do  not  know  why 

II  tbould  he  so.     A  clock  I  have,  made  in  that  way,  has  been  only 

mining  eight  or  nine  months,  so  next  year  I  may  have  all  the 

trooble  again.     I  merely  give  this  as  a  present  solution  of  the  very 

^      diflicult  little  problem  of  how  to  make  this  contact  inside  a  clock. 

■^^po  want  to  get  rid  of  the  spark  it  is  a  simple  device  to  put  in 

^^^^■ntiug  coil  of  German  silver  wire.     Outside  the  clock  entirely, 

^^^^■1  Very  convenient  distance  from  it,  you  can  then  put  n  relay, 

^^^^Bed  from  the  points  in  the  clock.     This  relay  is  in  circuit  with 

&>]imkl  fakttery.  chronograph,  and  observer's  key.     The  points  of 

•J  are  mercury  cups,  into  which  the  two  arms  of  a  oop]ier 

with  every  downward  i-troke  of  the  relay  armature,  and 

>  the  circuit.     J  usually  cover  the  surface  of  tbe  mercury  with 

i  nixture  of  equal  parts  of  alcohol  and  glycerine. 

7%*  FrtntUnt.  The  meeting  have  already  thanked  Dr.  Waldo 
cocdiallj  for  his  lecture.  I  can  only  say  this  is  the  first  time  1 
kaie  beard  a  discuBeion  on  the  relative  merits  of  mercurial  and  grid- 
iraa  pendolumB,  and  1  have  listened  to  it  with  the  greatest  possible 
istereat.  I  have  often  wondered  that  the  merits  of  those  things 
kave  not  been  discussed  at  all  in  any  book. 

Mr.  Grten  wished  to  make  some  remarks  on  the  observations  of 
Man  made  by  Mr.  Knobel  in  1884  ( Mem.  K.  A.  8.  Vol.  xlviii.  part 
B.).  Mr.  Green  spoke  in  high  terms  of  Mr.  Knobel's  obsenationst  j 
wmaj  of  which  be  had  been  able  to  contirm  in  the  most  satisfactory 
■aaBBT.  Uwn^  be  differed  from  him  occasionally.  Mr.  Knobel 
attiiend  that  Mr.  Green's  chart  required  modification  near 
"  K^"«t^l  SeSy'  as  be  found  daric  bands  instead  of  the  light  space  ' 
tilled  "  Leverrier  Land.''  Mr.  Grreen  had  seen  this  space  cloulr 
ia  the  opposition  jost  past.  Both  series  of  observations  afiforded, 
additiaoal  proof  of  tbe  changes  many  of  the  Martial 
)  aadsgo  mat  time  to  time.    The  "  Lassell  Sea,"  which  [ 
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was,  during  the  late  opposition,  almost  as  distinct  as  the  "OciJu 
and  '•  Huggiiis  Inlet "  were  cited  as  esoiDples.    Mr.  Green  refer 
to  Mr.  Kiiobel's  criticism  of  liis  nomeudature  and  proposal  fd 
substituting  numbers  and  letters,  and  remarked  that  at  all  eveati 
Mr.  Knobel  seemed  to  find  the  names  very  convenient. 

T/ie  President  said  that  he  regretted  Mr.  Knobel  had  not  beei^^ 
able  to  remain  to  hear  Mr.  Green's  remarks.  |H 

The  following  papers  were  also  announced  : — 

G.  W.  Jfouij/i.  "  Observations  of  the  Companion  of  Sirias 
made  at  the  Dearborn  Observatory,  Chic!ii,'o." 

W.  F.  Detmimj.  "  Jupiter's  third  Satellite  in  Transit  April  1 1, 
1886." 

J.  E.  Gore.     "  Observations  of  the  New  Star  in  Orion." 

W.  F.  Denning.     "  The  Meteor-shower  of  llalley's  Comet.' 

B.  J.  Hopkinf.     "  Note  on  a  llemarkiible  Suii-«pot." 

Jlev.  T.  E.  E»pin.  "  Photographic  Photometry,  Zone  +  40° 
o»'-I^" 

Royal  Observatory,  Greenwich.  "  Observations  of  Comets  d 
i88s"(Fabry),  e  1885  (Barnard),  iuid  a  1S86  (Brooks)." 

E.  J.  Sjjitta.  "  The  IV th  Satellite  of  Jupiter  during  iSuperior 
Conjunction  on  the  night  of  April  5,  1886." 

A.  M.  W.  Downing.  "Comparisons  of  certain  Southern  Star 
Catalogues."  ^b 

The  following  gentlemen  were  duly  elected   Fellows   of   th^l 
Society: — WiJliam    Edgar   Butcher,   J,   D.  McClure,   B.A.,  and 
Charles  Kidley  Smith. 

The  Meeting  adjourned  at  10  P.M. 
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Liverpool  Astronomical  Society. 

The  last  meeting  of  the  Session  was  held  on  the  nth  inst.,  Mrl 
Isaac  Eobcrts,  K.E.A.S.,  President,  in  the  chair.  Mr.  W.  II.  S. 
Monck,  M.A.,  was  elected  a  member  of  the  Society. 

A  p.iper  by  Miss  Brown,  upon  the  remarkable  Sun-spots  which 
appeared  at  the  end  of  April  and  beginning  of  May,  was  read. 

The  following  statemeut  coucerniiig  the  Society  was  made  by  the 
President : — 

I  may  be  permitted  to  refer  briefly  to  the  present  position  of 
the  Society,  in  order  to  give  some  information  concerning  it  to  the 
members  who  have  not  been  able  to  attend  any  of  the  meetings 
or  to  take  jjart  in  the  management  of  its  affairs. 

The  Society  was  formed  "  with  the  object  of  fostering  a  liking 
for  Astronomy  and  to  encourage  Astronomical  observation,  especially 
amongst  the  possessors  of  small  telescopes." 

Two  gentlemen  took  the  cliief  part  in  its  formation,  and  for  a 
time  conducted  its  affairs  with  energy  and  prudence ;  but  in  the 
third  year  they  had  birgely  extended  its  scope  by  in vitiug  members 
resident  in  distant  parts  of  the  country,  as  well  as  others  who  aitt 
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in  foieiga  parta,  to  join  it.  Sereral  gentlemen  of  eminence 
■I  Mtraioiiiere  wwre  also  induced  to  countenance  a  Society  so 
active  m  the  promotion  of  astronomical  study  by  becoming  honorary 
(iranociate  inembers. 

The  members  of  the  Society  now  number  239,  and  are  classified 
»{oUow«  : — 57  re«ide  in  Liverpool  or  within  12  miles  dintanue, 
148  raside  iu  different  parts  of  Great  Britain  and  Ireland,  16  reside 
foreign  parts,  and  iS  are  Associate  Members.     The  latter  aro 
BofaMnoen  to  the  funds  of  the  Society  and  receive  the  printed 
ioDRtals  free  of  charge. 

Dte  aimaal  subscription  of  members  is  iive  shillings,  and  the 
b—inaw  of  the  Society  is  conducted  by  a  Council  consisting  of  19 
Benbon,  9  of  whom  reside  within  12  miles  of  Liverpool,  10  reside 
ia  dtfferents  of  England  and  Ireland,  and  these  have  to  be  consulted 
br  oocTCSpondence.  A  Society  formed  on  the  bases  here  described 
bi  ve«k  points,  and  these, were  made  manifest  at  the  commeacemeut 
d  tbe  present  Session,  as  the  sequel  will  show. 

fintljf.  The  gentlemen  who  had  been  the  chief  actors  in  forming 
tie  Socjetj  and  in  extending  its  scope  so  widely,  found  out  that 
1^  bad  undertaken  heavy  retsponsibilities  iu  correspondence  and 
iitcnrv  work,  which  I  infer  became  irksome  to  them  when  the 
aoi«ity  of  their  position  settled  down  into  routine  work. 

Steorndtif.  The  annual  8ubscri|)tion8  were  inatlequate  to  meet  the 
esipenses  of  printing  a  Journal  and  the  other  necessary  charges  in 
(aadoctio^  the  Society,  consequently  a  considerable  amount  of 
fiitnlity  «a«  incurred  without  funds  to  meet  it. 
Thia  was  the  state  of  affairs  ^^'hich  the  President  and  C!ouncil 
existing  when  they  entered  upon  the  duties  entrusted  to 
after  their  election  to  ollice;  and  to  add  to  these  difliculties 
tha  geotleinen  u  ho  had  creat<.'d  them  not  only  withdrew  their 
aniteBoe.  but  acted  iu  a  manner  to  retard  the  necessary  work  of 
narnaixation. 

lie  financial  state  of  the  Society  at  the  present  time  is  such 
Ami,  by  •'-xct-ptional  contributions  made  by  a  few  of  the  members 
tnd  eoonomy  practiced  by  the  Council,  it  is  freed  from  debt. 

Aa  to  the  future  of  the  Society  I  am  not  in  a  position  to  prediot, 
but  I  feel  it  my  duty  to  invito  the  consideration  of  the  members  of 
the  Council  who  reside  so  far  from  Liverjwol  that  they  cannot 
•NhkI  the  meetings,  and  also  tlie  consideration  of  the  members  of 
the  Sowtv  generally,  to  the  following  facts  : — 

K.-  '■  ■   ■  correspondence  and  literary  labours  connected  with 

aSori'  -  ituted  on  the  basis  of  thi.-*  are  so  arduous,  that  it  is 

aot  reasooable  to  ex]>ect  any  competent  Secretary  to  undertake 
them  a«  hitherto,  without  pecuniary  remuneration. 

SmmeUii.  Tlie  number  of  members  resident  in  Liverpool  who  ore 
wQlioi;  to  give  the  time  necessary  to  the  work  of  the  Council  is 
nrj  nmitt^.  and  I  may  here  speak  also  for  myself  that  at  the 
csphmtion  of  the  Session  I  shall  be  unable  to  devote  any  part  of  my 
tana  to  the  aervicv  of  the  Society. 


224 


Density  of  the  Sun  and  Algol.  [No.  1 11 


If,  therefore,  it  is  to  be  succeesfully  conducted  as  a  large  on 
publishing  Transactions,  the  annual  subscriptions  w-iU  have  to  be 
considerably  increased  and  competent  officers  will  have  to  be 
found  who  are  ^viiliug  to  devote  the  time  requisite  to  conduct 
eHii'iently  and  continuously  the  business  of  the  Society.  I  would 
suggest  that  those  members  who  take  great  interest  in  its  well- 
being  should  between  now  and  the  date  of  the  Ijitersessional  Meet- 
ing in  June  communicate  their  riews  to  JMr.  R.  C.  Johnson,  of 
19  Catherine  Street,  Liverpool,  member  of  the  Council,  to  whom, 
and  to  Mr.  Aj>ploton  and  JMj-.  Sharp,  1  am  greatly  indebted  for 
valuable  assistance  in  conducting  the  work  of  this  Session.  By  so 
doing  some  practicable  plan  may  be  devised  for  continuing  the  Society 
in  a  manner  that  may  realize  the  object  set  forth  at  the  commence- 
ment of  its  career  as  quoted  in  this  communication. 


The  Density  of  the  Sun  compared  with  that  of  Algol.       ■ 

In  a  lecture  by  Mr.  J.  Norman  Lockyer,  reproduced  in  '  Nature,' 
Vol.  xxxiii.  pp.  399  &c.,  my  attention  was  attracted  by  his  remarks 
on  the  density  of  the  Sun,  especially  where  he  argues  that,  although 
the  radius  of  the  photosphere  is  only  430,000  miles,  yet  the  true 
radius  for  such  consideral  ion  is  much  larger,  and  perhaps  as  large 
as  930,000  miles.  This  reduces  the  mean  density  of  the  Sun  to 
about  one  eighth  that  of  water.  And  then  he  says — "  If  these 
arguments  are  of  any  value,  we  must  concede  that  the  density  of 
the  Sun  is  very  low  indeed,  much  lower  than  that  of  any  planet  or 
safeliito  with  which  we  are  acquainted  ;  so  that  we  are  perfectly 
justified  in  saying  that  it  is  an  enormous  globe  of  gas,  by  which  I 
do  not  mean  that  it  is  absolutely  and  completely  gaseous  to  the 
core.  The  gasia  of  the  centre — gases  iiiuler  very  great  pressure — 
may  put  on  the  appearance,  if  they  do  not  put  on  all  the  physical 
properties,  of  li(juids ;  but  be  this  as  it  may,  in  any  region  that  we 
can  get  at,  unfortunately  limited  to  souiethiug  like  400,000  miles 
away  from  the  centre,  we  are  undoubtedly  dealing  with  masses  of 
gas. 

It  is  nearly  twenty  years  ago  since  I  arrived  at  the  same  con- 
clusion with  regard  to  the  star  Algol :  and  the  following  notes  now 
produced  may  perhaps  at  least  deserve  attention. 

Ee.'<[)ecting  this  star  Sir  John  Herschel  wrote  in  his  '  Outlines 
of  Astronomy ': — "  It  is  usually  visible  as  a  star  of  the  second 
magnitude,  and  such  it  continues  for  the  space  of  2  d.  13-5  hr., 
when  it  suddenly  begins  to  diminish  in  splendour,  and  in  about 
3'S  hr.  is  reduced  to  the  fourth  magnitude,  at  which  it  continues 
about  1 5  min.  It  then  begins  again  to  increase,  and  in  3-5  hr. 
more  is  restored  to  it«  usual  brightness,  going  through  all  its 
changes  In  2  d.  20  hr.  48  min.  54*7  sec.  This  remarkable  law  of 
variation  certainly   appears   strongly  to   suggest  the  revoluti 


Density  of  the  Sun  and  Algol. 


I  it  of  Bome  opoqae  body,  which,  when  interposed  between  us 
wai  Algol.  mt8  off  a  )iirge  portiou  of  its  light ;  and  this  is  accord- 
ingtj  tbe  view  taken  of  the  matter  by  Goodricke,  to  whom  we  owe 
tIediseoTerv  of  this  remarkable  fact  in  the  year  1782." 

Atsmning  that  the  brilliant  and  dark  bodies  are  both  spherical, 
aid  that  their  radii  are  r  and  r  respectively,  we  may  easily  com- 
!■»  r  asd  r  by  means  of  the  total  diminution  of  light — the  con- 
teaation  of  the  minimum  for  15  min.  assuring  us  that  the  disk  of 
fbt  link  body,  could  it  be  seen  by  us  during  the  eclipse,  is  wholly 
fnjeeted  within  the  disk  of  the  brilliant  body. 

Tbtn,  if  the  light  at  maximum  be  taken  as  40  and  the  light  at 
D  as  6*3,  we  have 


atbit 


(:-)■= 


40-63 
"40    • 


=o*9a. 


Again,  since  the  radii  of  the  two  spheres  are  so  nearly  equal,  the 
i  must  be  nearly  central ;  and  consequently,  if  a  be  the  radius 
rf  the  orbit  of  the  dark  body  round  the  centre  of  the  brilliant 
Wj,  which  it  will  bo  convenient  to  suppose  fixed,  as  3-5  hr.  is 
mil  to  3  to  rain.,  and  the  whole  period  is  4129  min.,  we  cosily 
omu  tiie  f<dlowing  relations,  assuming  that  the  orbit  is  circular — 

2{r-r)^  15  ^ 

2xa        4r29' 

zr'  _  210  . 

2jra~4I29' 


_=o-i7i, 
a 


-=o-i6o;      and- =0*93, 


is  independent  of  the  assumed  circularity. 
This  agreement  of  the  values  of  the  ratio  - ,  aa  found  by  the 

independent  considerations  of  light  and  motion,  is  very  remarkable, 

ad  givee  weight  to  the  investigation. 
^^m  Kow  if  m  and  m  be  the  masses  of  the  two  bodies,  and  if  />  be 
^^K  period  of  the  dark  round  the  brilliant  body,  we  have  from 
^■kfncal  astronomy, 
^P  jr'(m+»»')=4TV. 

Let  d  be  the  mean  density  of  each  of  the  tvra  bodies,  then 


\=^-itdr'. 


•zz^^dr" 


[  Uw  equation  becomes 


^$-0- 


■  3"-; 
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or  sabstitating  the  known  viilues  of  the  ratios,  and  dividing, 


dp' 


3» 


O'OOQIO 


-  _35_. 
'(0-2088)'" 


Similarly,  if  D  be  the  mean  density  of  the  Sun,  namely  1*444, 
taking  his  radius  as  430,000  miles  and  water  as  unity,  and  if  P  be 
the  period  of  the  Earth  in  her  orbit  round  the  Sun,  we  may  obtaia 


DP'= 51 


Therefore 


(o'oo46 1 )'" 

rf    /PV/ 0-0046 1 Y 


80  that  ^=0-25,  or  one  fourth  that  of  water.     And  in  the  case  of 

the  components  of  Algol,  as  Mr.  Lockyer  argues  in  the  case  of  the 

Sun,  we  are  undoubtedly  dealing  with  masses  of  gas. 

JoinaioB,  1886,  April  8.  MaxWELL  HalL.  J 


CORRESPONDENCE. 

To  the  Editors  of  '  The  Observatory.' 

The  Liverpool  Astronomical  Society. 

Gentlemen, — 

A  statement  was  read  by  the  President  at  the  last  me 
which  has  been  fully  reported  in  the  '  English  Mechanic'  It  w^ 
reasonable  to  sujipose  that  a  wmilar  report  will  be  sent  to  the 
'  Observatory.'  Now  there  are  several  inaix-uracies  in  the  printed 
report  which  I  had  pointed  out  at  the  meeting :  but  as  my  correc- 
tions do  not  apppiir,  and  the  f  rrors  are  still  persisted  in,  I  u-ill  aek 
you  to  allow  me  the  space  to  repeat  them. 

First.  It  is  uncharitabte  to  assume  that  the  most  active  pro- 
motors  of  the  society  relinquished  their  share  in  the  work  "  when 
the  novelty  of  their  position  settled  down  into  routine."  As  a 
matter  of  fact,  moat  arduous  routine  work  was  continued  by  them 


for  4  years  without  a  break,  and,  after  one  year's  relaxation,  th< 
names  are  again  on  the  list  of  active  workers. 


ve^ 


Second.  The  annual  subscription  of  5».  has  hitherto  pro' 
BuflScient  for  the  working  exjjenses.  The  session  of  (884-85, 
which  Mr.  Roberts  is  so  hard  on,  was  an  exceptionally  heavy  one. 
I  have  taken  some  trouble  to  go  into  the  accounts,  and  find  that 
although  193  pages  of  printed  matter,  besides  42  illustrations,  had 
been  sent  post-free  to  each  member,  the  total  amount  of  debts 
incurred  did  not  exceed  the  income  by  more  than  £8.  Even  this 
small  deficiency  might  have  been  avoided  if  the  directors  had  not 
provided  160  bound  volumes  of  the  Journal  for  future  contin- 
gencies. 


June  use.] 


Tfcird.  the  ubdbI  ittrtuR  is  not  ia  Oetabet,  bat  in  Jalf .  At 
the  iMt  annoBl  munitmg  it  «aa  propowd  to  defiar  it  nntfl  Oetober; 
but,  M  it  waa  Aovn  that  tUi  tooU  on  wauy  aeooanta  bo  iBW» 
reaient,  ihe  motion  was  ioit. 

FourtiL.  It  haa  aerer  been  found  wwnaTT  that  aetrpe 
sboold  reade  in  LrrerpooL  Ilie  great  object  of  tite  society,  sad  a( 
die  pnUicatiaiis  which  an  the  Me  of  the  soeietf ,  is  to  reeoid  the 
Mttuuuuiical  obsertaiaons  of  its  aie»ber«,aad  litcipuul  is  periiy 
lesstof  all  suitable  for  saeh  work.  Ite  neeeeaitj  for  paid  j 
a  negitiTed  br  the  £aet  that  soeh  laen  as  Detming,  Fiaoka, 
Hger,  and  oHhuii  harodieerfnDy  mfantecrw  regular  \ 
seiBntific  work.  Twice  the  pnseaft  iaeoae  of  the  Society 
vootd  not  soffioe  to  pay  for  cofapetent  aaiiageneDt ;  and,  if  the 
Mithn«iasm  and  deration  of  the  ■■■■■*■■■  sboald  fail,  neneoaiy 
mintiiTice  would  arail  bat  little. 

Finally.  It  u  a  pitj  that  Mr.  Bobola  should  have  troabied 
himself  to  prepare  a  report  on  the  a&irs  of  the  Society  at  aU.  It 
it  distinctly  stated  in  bre-law  4  that  this  shall  be  the  work  of  the 
OtumeU*,  and  that  the  report  shall  be  presented  at  the  annual 
aeeting.  The  object  of  this  law  is,  plainly,  to  frustrate  any 
tttnnpt  at  in£aeociog  the  general  electum  trf  officers :  and  tin 
doBiDe  put  of  Mr.  Bobeits'  address  shows  only  too  cleariy  the 
new ity  of  such  a  prorision.  W.  H.  Daties, 

A  riefPrm.<(fUtL.jLa. 

The  Propo$ed  Chmye  in  the  Attronomieal  Day. 

Gejttlemeit, — 

Will  the  Editors  of  the  '  Obserratory  '  allow  me  to  state 
my  opinion  on  the  90-calJ>^  Astronomical  Time  ■?  Two  years  ago 
I  asked  our  Bnreau  ilet  Lvnrjitwh*  what  were  it«  adrantsgefl.  Our 
letmed  pKeident,  Moos.  Faye,  answered  that  he  knew  of  none. 
Neither  do  I.  It  is  passing  odd  to  date  May  7  merely  because  I 
hare  obeerred  before  noon  on  May  8.  Have  ire  not  already  enough 
kinds  of  time,  whether  mean,  apparent,  or  sidereal,  all  necessary 
distinctions,  and  most  we  add  astronomical  time,  which  is  quite 
■tiS^l? 

The  other  day  I  asked  otir  two  most  eminent  French  astronomers 
irhat  is  their  opinion  on  this  vexed  question.  One  of  them  answered 
that  aal3<anomical  time  is  a  eambroos  superfluity,  but  that  when 
making  a  change  he  should  advocate  also  the  decimul  division  of 
angles  on  circles  and  clocks,  thus  getting  rid  of  our  useless  dis- 
tinction, in  right  ascensions,  betwe«n  time  or  space,  and  bettering 
three  computing  tools  at  once.  My  other  colleague  withheld  his 
opinion,  but  informed  me  that  when  observing  the  8un  on  the 
aeridian,  he  took  care  to  write  two  dates,  because  apparent  noon  is 

)  Oooncil  shall  dr>w  up  b  Report  on  the  at«t«  of  the  kffun  of  the 

jr,  (o  be  pcwented  at  the  loter-aeasional  Qeneral  If  eetinf .    In  the  Beport 

>  given  an  abttnet  of  the  prooeedin^  dnring  the  preceding  year." — By*' 

«2 


I 
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now  before  and  then  after  mean  noon,  the  latter  being  the  standard. 
It  therefore  appears  that  astronomical  time,  though  intended  to 
simplify,  actiially  introduces  a  complication.  Tour  Astronomer 
Eoval  has  done  wisely  in  advising  us  to  use  only  our  familiar  civil 
time.  His  position  and  authority  entitle  him  to  be  oar  leader  in  a 
most  welcome  improvement. 

When  Stephenson,  another  distingoished  Englishman,  introduced 
locomotives,  carters  and  conchmen  might  have  argued  as  follows  : — 
"  Our  time-honoured  ways  are  the  safest  and  therefore  decidedly 
the  best.  Long  experience  Ls  in  their  favour  ;  we  form  an  over- 
whelming majority  lu  the  carrying  line  and  ought  to  be  respected: 
our  most  emiueut  waggoners  disapprove  your  new-fangled  pro- 
posals." In  spite  of  their  reluctance  to  be  jerked  out  of  hackneyed 
ruts,  their  feelings  were  discarded  because  progress  means  change, 
and  because  common  sense  must  be  preferred  to  current  opinicfns, 
not  always  better  from  having  lasted  long. 

I  am  afraid  that  some  astronomers  now  reason  unconsciously 
like  those  waggoners  of  old.  Yet  astronomy  is  inseparable  from 
progress.  Our  tables  of  the  solar  system  are  changed  for  im- 
provement several  times  in  a  century.  Jt  will  be  easy  to  adapt  new 
ones  to  civil  time,  and  until  then  computers  of  the  '  Nautical  Almanac' 
need  not  fear  to  8tuml>lp  over  new  traps,  for  they  enjoy  their  quiet 
homes,  are  up  to  the  most  intricate  work,  and  astonish  us  by  their 
ability  to  wade  successfully  through  long  caiciilatious.  As  for  old 
tables  given  in  astronomical  time,  astronomers  would  find  little 
dilRculty  in  adapting  their  computations  to  the  one  simple  rule  of 
civil  time.  The  latter  would  be  a  boon  to  amateur  astronomers, 
who  are  a  growing  class  nowadays,  and  seldom  pretend  to  much 
knowledge  in  theory. 

•Sailors  and  travellei-s  are  far  more  numerous  than  astronomers, 
and  desen'e  therefore  to  be  cared  for  in  this  sore  question.  They 
have  many  other  preoccupations,  and  being  obliged  to  observe  and 
compute  oS  and  on  are  more  liable  than  professionals  to  make 
mistakes.  When  reducing  hour-angles  often  dated  in  dvil  time 
they  must  calculate  the  Sun's  declination  and  the  equation  of  time 
while  bearing  in  mind  two  different  kinds  of  numters,  some 
increasing  and  others  (lecreayiiig.  Moreover  they  liave  to  compute 
forward  in  the  afternoon,  but  backward  in  the  morning.  This 
latter  alternative  would  be  avoided  by  dating  all  hours  from  mid- 
night. 

Astronomical  work  is  chiefly  done  in  darkness.  When  an 
observer  begins  at  the  first  peep  of  stars  in  the  evening  he  can 
seldom  go  on  after  midnight,  for  bis  energy  is  then  overtaxed,  and 
when  computing  he  prefers  that  epoch  as  nearer  to  his  favourite 
hours  than  the  more  distant  time  of  noon.  The  Hun  is  the  only 
pretext  for  beginning  days  at  noon,  i.  e.  after  they  have  reallj 
begun.  It  is  strange  that  this  definition,  this  commencing  what  is 
already  half  over,  should  have  been  invented  by  mathematicians 
trained  in  geometry's  strict  logic.     Its  only  excuse  was  when  tab 
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1  perfect,  that  daily  observations  of  the  Sun  were  necessary 

.-iccuracv.     Perhaps  it  might  be  convenient  to  head  the 

->  in  the  X.  A.,  one  witii  the  epoch  at  Greenwich  apparent 

the  other  with  that  of  Greenwich  mean  midnight,  the 

';g  apphed  also  to  stars  and  planets,  i.  f.  nearer  to  the 

.  tliey  an?  observed. 

n  nuf  travelling  in  Africa,  where  a  loss  of  date  would  have  been 

iwrioita  hindrance,  I  employed  only  civil  time,  and  when  training 

iipiuwra  I  advised  them  to  use  no  other.     It  has  been  my  lot  to 

naaas  obaerrations  made  by  absent  or  deceased  travellers  whose 

wm  were  unknown  to  me,  and  1  have  sometimes  been  forced  to 

a^B  pntliminary  computations  and  investigate  extraneous  circum- 

I  in  order  to  find  out  what  kind  of  time  had  been  used.     This 

Want   one  of  the  inconveniences  jjertaining  to  the  so-called 

Mtr?iii  "■>""**  time.    For  the  sake  of  those  who  bow  to  authority.  I 

HT  add  that   Laplace  used  only  civil   time   in   his  '  Meuanique 

Oacte '  :    Damoiseau's   lunar  tables  and   perhaps   some  others 

{gflgwrd    tiat    precedent.      Can   you   tell   me  what   astronomers 

eoBpIaioed  of  hitch  or  disadvantage  when  subsequent  tables  took 

■p  tiM  beginning  of  day  at  noon  ?     If  the  change  was  then  bridged 

H«r  Tlrilj.  can  we  not  do  as  much  now  ? 

Faithfully  yours, 

AktOINE  n'ABBADIB, 
ftaa  itS6.  )U^  7  or  8.  df  ritutitui  ei  da  Bureau  da  Longihidet, 


^ 


Brorten'a  Comet  (1846). 
GvnxKitBc,— 

Fnam  the  known  variations  in  the  brilliancy  of  comets,  the 
{nqnrat  missing  of  some  of  them  on  knonn  returns,  and  the 
apparent  iy  dual  disappearance  of  others,  it  occurred  to  me  that 
MEM  of  our  email  comets  of  short  period  may  have  been  observed 
at  iw^Eff  oometa  in  past  times,  and  I  have  accordingly  spent  some 
liae  over  the  catalogue  of  comets  in  Charalwrs  s  '  Descriptive 
AaUtraoniT  *  in  attempting  to  detect  them.  Owingto  the  uncertainty 
of  the  etementa  determined  by  the  earlier  observations,  and  the 
fact  that  no  date  can  be  very  far  removed  from  some  former 
■nifaelioo  passage  of  a  comet  of  short  period,  it  was  not  easy  to 
at  safi^factory  results,  but  in  the  case  of  Brorsen's  comet  of 
t  i  Jences  are  at  all  events  of  rather  a  striking  character. 

^,  [massed  its  perihelion  on  the  2Sth  of  February,  1846, 
\t*  aooepttid  period  is.  I  believe,  5581  years.  Beckoning  back- 
33  revolutions  would  occupy  i84*i73  years,  and  would 
Wing  OB  to  the  end  of  December  1661  for  the  perihelion  passage  of 
<be  coB«t.  Now  on  the  26th  of  January,  1661,  a  comet  passed  its 
ptfiheUoo  whose  elements  thus  compare  with  Brorsen's  (as  com- 
fitmii  bjr  Hind  trom  observations  in  1846) : — 

T.  Q.  I.  ;.         /i. 

'■  Gkanat  of  1846—     "6°  a8'     101°  37'    30"  57'    065    Dinot. 
or  1661.^ "i     16       8'     54      i3    00     044    Direct. 
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Eleven  Humths  is  not  an  inconsiderable  difference  io  tht 
a  comet  of  such  short  period,  and  if  the  case  n>8ted  there  i 
not  be  a  strong  one.  But  this  comet  of  1661  has  been  alresdr 
identified  by  astronomers  with  that  of  1532,  and  this  fact-  at  one* 
affords  another  link  in  the  chain  of  identification.  The  difference 
in  time  between  the  perihelion  passages  of  the  comets  of  1532  and 
1 66 1  was  12  8' 2  7  years,  whereas  Brorsen's  comet  completes 
revolutions  in  128-36  years.  The  slight  difference  brings  tl 
perihelion  passage  of  the  comet  of  1532  nearer  to  that  compui 
tor  Brorsen's  comet  than  was  the  case  with  the  comet  of  i66i. 

Taking  a  further  turn  back  of  79  revolutions  of  Brorsen's  comet, 
we  obtain  a  period  of  440-90  years.  But  440*66  years  before  the 
comet  of  1532  passed  its  perihelion,  another  comet  did  so  whose 
elements  are  as  follows  : — 


uid 


a. 


Comet  of  1091...     156°  ao'     1x5"  4.0'    18°  55' 


0'92S 


assase  three 


The  difference  here  brings  the  observed  perihelion  passage 
months  nearer  to  that  computed  for  Brorsen's  comet. 

Once  more  1  turn  back  93  revolutions  of  Brorsen's  comet.  They 
occupy  5i9"03  years.  But  5i7'87  years  before,  a  comet  passed  its 
perihelion  whose  elements  are  : — 


Comet  of  574...    143°  39' 


8. 

118°   17' 


46^'' 


0-963 


Direct. 


I 


A  difference  of  ri6  years  in  the  perihelion  piissage  is  by  no  means 
incrt'dible  after  93  revolutions  ;  but  going  bai-k  to  1846  and  reckon- 
ing backwards  228  revolutions  of  the  comet,  the  difference  between 
the  obeervod  and  computed  time  is  less  than  with  the  comets  of 
1661  and  1532,  while  in  no  case  does  the  difference  amount  to 
one  year. 

Assuming  the  identity  of  the  four  comets  in  question  with  that 
of  Brorsen,  and  determining  tlie  periodic  time  of  the  latter  by  the 
average  of  228  revolutions,  we  obtain  5-578  years  instead  of  5'5Si. 
If  this  is  the  true  period,  the  intervals  between  the  perihelion 
passages  in  1092  and  1532,  and  between  1532  and  1661,  were 
almost  perfectly  accurate,  but  the  motion  «as  slightly  accelerated 
between  574  and  1092  and  retarded  to  about  the  same  e: 
between  1661  and  1846. 

Truly  yours, 

Dublin,  1886,  May  ist.  "W.  BL  S.  MoKCK. 

P.8. — 1  subjoin  two  detormi nations  of  the  elements  of  theeo: 
of  1532  by  Mechaiu  and  Halley  respectively: — 


iXt6^^ 


Mochain 135° 

HaUcy in 


44 

7 


a. 

ii9»    8' 

80    17 


41" 
3» 


0-613 
0-509 


The  first  of  these  determinations  strongly  resembles  the  comet 
of  574,  the  second  the  comet  of  1661. 
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Tkt  Natare  of  the  Red  Spot  on  Jupiter  and  the  relative 
Heights  of  Jovian  Markings. 


Notwitiieftanding  the  lent^h  of  time  during  which  the  red 
tfdi  oa  Japiter  has  been  visible,  now-  amounting  to  at  least  8  or  9 
jmn^woA  the  fact  that,  during  this  perio<l.  it  has  been  subjected 
to  a  most  Marching  and  continuous  scrutiny  by  a  multitude  of 
(tnrrcfs,  fanuBhed  with  instnmienta  varying  from  a  small  sire  up 
tsmne  of  the  largest  and  tiuest  in  the  world,  the  real  nature  .and 
CDoititation  of  this  remarkable  feature  remains  completely  unknown 
Is  SB.  We  haTe  no  certain  knowledge  whether  it  is  attached  to, 
nd  fprma  part  of.  the  surface  of  the  planet,  or  whether  it  is  sub- 
■adad  in  the  atmosphere  of  Jupiter.  Some  obserrations  which 
■««  been  recently  published  Bp])ear  i-apable,  however,  of  throwing 
■oe  light  upon  these  unknown  particulars,  at  all  events  upon  the 
iHt  of  tfaem,  and  hence  a  few  remarks  upon  these  and  the  evidence 
itmf  sppaar  to  afford  upon  a  subject  of  such  importance  may  not 
he  aut  of  place. 

hj  tlie  •  ObBenratory '  for  May,  p.  188  rt  $eq.,  Mr.  Denning  has 
0««o  an  dabofate  and  interesting  account  of  the  present  state  of 
tte  vinMe  smfaoe  of  the  planet  about  the  place  of  the  red  spot. 
An  important  [leculiarity  consists  Ln  the  circumstance  that  the 
Tad  Bpot  appeared  to  overlap,  and  be  projected  upon,  the  dusky 
Mt  lymg  immediately  south  of  it :  and  this  peculiarity  is  attested 
br  tkrro  observers  (Messrs.  Denning,  Perry,  and  Torrant),  all  pro- 
fided  with  t^elescopes  of  considerable  size,  so  that  there  would  be 

rid  raaeon  for  believing  it  to  be  an  actual  fact.     If  this  be  so,  it 
probaUr  the  most  important  piece  of  evidence  which  we  have 
j«t  aaeeeeded  in  obtaining  as  to  the  altitude  of  this  object.     It 
woald  indicate  that  not  only  is  the  outer  surface  of  the  spot  situate 
itL  a  eooaiderable  ele\-ation  above  the  surface  of  Jupiter,  but  also 
that  ik  ia  not  continued  right  down  to  the  surface  or  crust  of  the 
■fanat,  aa  otherwise  the  dark  belt  could  not  be  seen  to  disappear 
blfad  one  side  of  the  red  spot  and  reappear  at  the  other  side  in 
a  oaaltered  condition,  as  is  shown  in  Mr.  Denning's  drawing  of  the 
■iaatt  on  p.  189.     But  if  we  have  to  assume  this  to  be  the  cose, 
it  becomes  really  a  diflicult  matter  to  imagine  how  an  object,  such 
H  the  red  epot,  could  remain  suspended  at  some  height  in  the 
ioiian  atmosphere,  and  maintain  for  such  a  length  of  time  its 
(iaimct«nAtic  features,  sitict;  it  is  natural  to  consider  that  in  such 
aoae  it  would  Iw  chiefly  vaporous  in  its  constitution.     This  cir- 
anutniioe  conetitntei*,  in  fact,  sui^h  a  considerable  obstacle,  that  it 
It  oataiml  to  look  with  some  distrust  upon  the  observations  tending 
n  frrour  of  it.     I  wish  therefore  to  call  attention  to  the  ijrtat 
imrokihttf  of  further  observations  upon  this   important  subject, 
■aea  it  appear*  probable  that,  in  the  present  happy  situations  of 
the  OHfkings,  we  may  learn  more  in  a  short  time  about  the  actual 
of  the  rod  fipot  than  we  have  been  able  to  do  during 
Xf  jaara  in  which  it  has  been  visible. 


232 


Correspondence. 


[No.  \\\ 


It  has  been  frequently  pointed  out  that  the  dusky  material  coa 
stituting  the  belts  anil  uiarkiugs  just  south  of  the  red  spot  is 
endowed  with  a  slow  motion  from  right  to  left  as  compared  with 
the  latter  object,  and  this  circumstance  should  enable  a  decision  to 
be  made,  with  some  degree  of  certainty  and  ease,  as  to  the  relative 
altitudes  of  the  red  spot  and  the  dark  belt ;  and  there  are  three 
principal  appearances  which  should  lie  carefully  looked  for  with 
this  view,  namely  : —  i.  If  the  south  border  of  the  red  spot  remaina 
quite  distinct,  and  no  darker  than  the  north  border,  whilst  the 
dusky  belt  seems  to  poss  behind  it  without  distortion  and  un- 
affected, it  may  be  interred  that  the  former  object  is  suspended 
above  the  latter.  2.  If  the  southern  side  of  the  red  spot  is 
darkened,  and  its  outline  becomes  at  all  indistinct,  whilst  the  dark 
belt  appears  u«a]t«red,  it  is  probable  that  the  belt  is  at  a  higher 
level  than  the  spot.  3.  If  the  dusky  belt  is  distorted,  and  espe- 
cially if  the  dark  materia!  composing  it  is  deflected  and  exhibits  a 
tendency  to  crowd  about  the  southern  and  south-following  edge  of 
the  red  spot,  there  will  be  reason  for  belienTig  that  the  substance 
of  the  hitter  extends  both  above  and  below  the  belt,  and  prol«bly 
to  the  surface  of  the  planet,  and  causes  the  n)aterial  of  the  Ijelt 
to  be  diverted,  in  the  same  way  that  an  island  or  cape  turns  aside 
a  current  of  water. 

That  the  outer  surface  of  the  red  spot  should  be  much  more 
elevated  than  other  markings  is  of  course  neither  impossible  nor 
improbable.  The  diiliculty  is  in  conceiving  it  to  be  floating  in  the 
atmosphere  and  yet  unconnected  with  the  surface  of  the  planet,  ae 
the  recent  observations  would  seem  to  imply. 

In  the  '  Obsenatory  '  for  January  1883,  p.  20,  and  elsewhere.  I 
have  given  reasons  for  considering  that  the  dark  matter  of  the 
south  eqiiatoreal  belt  is  situate  at  a  higher  altitude  than  the  white 
equatoreal  spots  and  markings  that  lie  adjacent  to  this  bethfl 
Additional  evidence  of  the  correctness  of  this  view  is  afforded  i^l 
the  "  Note  on  Observations  of  Jupiter  "  by  Dr.  L.  de  Ball,  in  the 
'Observatory'  for  May  last,  p.  207,  in  which  it  is  stated  that — 
"  A  bright  train  ran  along  a  part  of  this  belt,  and  intersected  the 
two  most  easterly  of  the  dark  spots  ;  but  the  bright  matter  could 
still  be  traced  through  the  material  of  the  dark  spots." 

Yours  faithfully, 

Wert  Brighton,  1886,  May  11.  A.  Stajtlet  Williams. 


Eclipse  of  Jupiter's  Fourth  Satellite,  1886,  April  30. 

Gehtlemex, — 

In  the  Ephemeris  for  Physical   Observations  of  Jupiter 
('Monthly  Notices,'  Vol.  xlv.  no.  9),  Mr.  A.  Marth  directed  the 
attention  of   obaen'ers  to  the   importance   of  securing  accurate 
observations  of  "  some  of  the  last  eclipses  of  the  present  cycle 
eclipses  of  the  fourth  satellite."     The  eclipse  of  April  30  1 
observed  here  with  the  utmost  care,  and  the  night  proved  to 


I 
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jly  {kTOunble  for  good  results.  The  brightness  of  the 
to  dimitiish  loug  before  the  total  obscuration.  I 
'  more  than  half  an  hour,  and  it  was  much  obscured 
The  rate  of  obscuration  was  no  xlow,  that  it  was 
'  •  to  decide  on  the  moment  of  total  disappearance, 
-'.  I're  noted  at  «  hich  it  was  thought  diciappearance 
1,  but  a  second  or  two  latrr  the  satellite  was  still  seen, 
mppearance  my  eye  was  intently  strained  on  a  point  a 
io«p  m  the  field,  and  probably  a  few  seconds  were  lost,  the 
im  risible "  haWiig  occurred  a  little  earlier;  but  as  the 
'^1^  of  tbe  satellite  iiurfu.vl  much  faster  at  the  reappearance 
flan  ite  nUe  of  obscuratiou  had  been  at  the  ditiappearance,  this 
■ror,  if  anj,  could  be  but  a  fe^v  seconds.  The  observations  were 
■wfe  with  a  power  of  300 :  and  the  planet  was  turned  entirely  out 
of  tbe  field  br  tbe  slidei,  so  that  the  field  of  the  satellite  was  free 
faoM  (^ai^  The  timea  were  accurately  noted  on  the  chronograph, 
ad  ars  giTen.  not  only  for  the  Local  Meridiati,  but  for  tbe  Meri- 
taim  of  Washington  and  Greenwich,  to  show  the  acceleration  and 
ittedatioD  of  the  nhurve/i  times  on  the  computed  times  of  the 
AseficaQ  aud  British  Nautical  Almanacs.  Having  had  a  large 
mmneace  in  obserring  occultutions  and  eclipses  of  these  satellites, 
1  raink  tbe  obeerrations  are  a«  accurate  as  can  be  expected  without 
of  photometric  appliances. 


i  tisio  of  Diai[>p«u«nee... 


Oh—nii  time  of  Bcappcanuioe 


Loc.  M.T. 
h    m     a 
II     3  51-04 


II    30  3I'I9 


W.M.T. 

b   m     II 
II     6  56-97 
II  14  ts'80 

7  I8-83 
II  33  2711 

13    14    HOC 


G.M.T. 

b   m     a 

17  15    907 
17  10  i6-oo 

5     6-93 

«7  4»  39"»» 
17  37     8-00 


I  Ofawrrstoiy, 
Ma?  isse. 


7  i6-ii  4  ^itt 

ronrs  respectfully, 

C.  W.  Pbitchbtt. 


The  Star  in  the  Nucleus  of  the  Andromeda  Nebula. 

In  No.  109  of  the  '  Observatory '  Mr.  Espin  has  some  obser- 
dtioDS  and  notes  on  the  Nova  and  Nucleus  of  the  Andromeda 
\«hnl«-  My  own  observations,  made  in  September,  October,  and 
SoveOBber,  fully  confirm  tbe  statements  of  Mr.  Espin  aa  to  the 
i>rjliir  diancteristics  of  the  nucleus.  I  use  the  term  nucleus,  as 
I  *«■'<  it  used  by  others ;  but  I  am  certain  that  what  is  called  the 
aadtOK  is  on!  V  a  haze-enveloped  star.  I  became  satisfied  of  this  on 
Sipt.  I  J,  when  tbe  stellar  character  of  the  object  was  not  only 
iMoenifod  by  mvself,  but  was  pointed  out  to  others  and  recognized 
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winter  this  conclusion  was  abuudautly  confirmed.  The  utmost 
pains  was  taken  to  avoid  the  mistake  of  a  secondary  image  bj 
changing  and  turning  the  eyepieces.  I  wrote  to  Mr.  Bumham, 
asking  him  to  examine  it  with  the  large  refractor  of  the  Dearborn 
Observatory :  but  he  informs  me  that  he  ouly  looked  to  see  if  the 
Nova  itself  might  be  a  close  double,  and  did  not  search  for  any 
thing  at  all  removed.  I  see  no  reason  why  the  Nova  should  not 
be  considered  as  having  a  faint  companion  about  12"  or  15"  off, 
and  nearly  following  it,  The  magnitude  of  the  companion  was 
certainly  abovt^  12.  I  cannot  but  think  that  both  the  Nova  ani^H 
this  companion  art)  in  vol  veil  in  the  nebula  itself,  and  are  not  in(«^B 
posed.  1  may  add  that  1  began  to  observe  the  Nova  on  Sept.  i, 
and  that  it  was  then  brighter  than  at  any  subsequent  time.  My 
estimation  of  it  then  was  7  of  Argelander's  scale. 

Yours  respectfully, 

Morruon  ObMrvntory,  C.  W.  PBITCaKTT. 

Glaagow,  Mo.,  U.S.A. 


The  Binary  Star  y  Corona  Australia. 

Gewtlesien, — 

In  accordance  with  a  request  by  Mr.  Downing,  I  transmit 
the  following  unpublished  obser\ation8  of  the  hinary  star  y  Corona 
Borealis.  They  were  made  with  the  i  t  -inch  equatoreal  of  the 
Cincinnati  Observatory,  wnth  a  filar  micrometer,  bright  wires  in  a 
dark  field,  and  niagnifying-power  450.  The  eyes  of  the  observer 
were  placed  either  parallel  or  normal  to  the  line  joining  the  centres 
of  the  stars. 


Epoch. 

1881-719 
•721 
•721 

1883-565 

•565 
•67s 
•67s 


Pogition-angle, 
Obe.       Corr. 


Distance. 
Obg.       Oorr. 


Eyes. 


OtxerTor. 


45'0 
46-1 

43-8 
39-0 

37-4 

35*2 
40-2 


45-5 
46-8 

44*3 
37-3 
387 
36-5 
38-5 


n      O.  Stoae. 


1-41 

I '43 

1-5  est. 


1-41 
'•35 


P 
n 

P 
n 


H.  C.  WU»on. 


i'66      1-62 


The  corrections  Bpplie<l  to  the  first  three  measures  were  taken 
from  Professor  Stone's  investigation  (Publications  Cincinnati  Obser- 
vatory, No.  5),  those  to  ray  own  measures  from  an  unpublished 
investigation  of  my^  personal  errors  during  the  period  from  1882  to 
1886.     The  mean  results  for  the  two  epochs  are : — 


I 


1881-72  .. 

..  45°-S3   •• 

..    i"-38 

1883-62  .. 

•     37-75   •■ 

. .    1-62 

The  latter  epoch  is  near  the  time  of  periastron  passage  according 
to  Mr.  Downing's  elements  ('  Monthly  Notices,'  vol.  xliii.  page 


June  1886.] 


Correspondence. — Notes. 


jToXknt  the  maaMtres  diSer  oonsiderably  from  the  required  poeition- 
■cfe  ad  diitaooo. 

To    commre    the    observations    with     Mr.    (Jore's    elements 
I'MoBtiilj  Notices,"  Jan.    1886).   I   computed   the  position-angle 
■d  Artuioe  for  the  two  epochs  by  means  of  his  formula,  obtaining 
^    i»faO»wriiig  reeults : — 

^^^B  1881-72    ...    227°-29 i"-36 

^^^"  1883-62    ....   216-49   ....    I  -29 

I  viu'di  maj  be  refsarded  as  agreeing  fairly  with  the  observations. 
The  diSentioe  between  the  distances  for  the  last  epoch  is  consider- 
ihk  iKger  than  tnr  probable  error  for  a  single  measure  ;  but  this 
■af.  perhaps,  be  accounted  for  br  the  low  altitude  and  consequent 
Uornng  of  the  stars.  Very  respectfully, 

H.  C.  Wilson, 
ObaerrstoiT,  Axutant  AMronomer. 

18S6,  April  la. 


Last  Eclipse  of  Jupiter's  IVth  Satellite. 

GssfTLSsas, — 

Am  obeerrations  of  both  the  immersion  and  emersion  of  the 

th  Mt.  are  not  very  common,  and  as  they  ore  of  some  interest 

the  end  of  a  series,  I  may  mention  that  the  duration  of  that 

Uareh  1 1  seemed  considerably  lengthened  beyond  Ibe  calculated 


Last  risibility 
First       „ 


10'  34'" 
12    39 


57" 

27 


I 


,  with  a  power  of  180  on  a  3j-inch  Cooke.     Unfortu- 
ily  the  state  of  the  atmosphere  prevented  observation  of  the 
Ipae  of  this  satellite  expected  by  Mi.  Marth  last  night. 

Faithfully  yours, 
lUAUh  Vimngv.  Bridport,  H.  J.  JOHBBON. 

i«S6.  VUr  i«. 


NOTES. 


Tbx  OBaxBTATOBT  OF  Yaxe  Coixboe. — We  have  received  the 
tlliiiMt  on  the  work  done  at  this  Obsen-atory  during  the  year 
MBBg  June  I,  1SS5.  The  officers  in  charge  of  the  different 
iipaztinents  are:— Dr.  L.  Waldo,  in  charge  of  the  Horological 
Bonaa ;  3Ir.  O.  T.  Sherman,  in  charge  of  the  Themiometric 
and  Dr.  W.  L.  Elk  in,  in  charge  of  the  Heliometer.  The 
of  watch-trials,  carried  out  under  Dr.  Waldo's  super- 
Bgreee  generally  with  the  scheme  adopted  at  the  Kew 
Observatories.  The  erperiments  relating  to  the 
ihment  of  a  clock  of  precision  for  watch-mting  purposes 
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have  been  continued  bv  Dr.  Waldo  during  the  year,  and  the  results 
of  the  ex])erience  tliiis  gained  are  being  embodied  in  the  new  chxiks 
now  approaching  complftioii  at  the  works  of  one  of  the  leading 
clock  companies.  1  n  addition  to  the  special  work  of  his  department, 
Mr.  Sherman  has  made  some  meaaore-s  of  the  diameter  of  Venus 
with  a  tirubb  filar  micronieter  attached  to  the  8-inch  equatoreal. 
The  resulting  mean  value  of  the  diameter  is  i7"-3,'with  i''-8  for  the 
value  of  the  constant  depending  on  personality,  thickness  of  wire, 
&c.  Mr.  Sherman  al^o  finds  that  the  diameter  measured  with 
8-inch  aperture  is  great<?r  than  the  diameter  with  6-inch  aperture 
by  o'''22,  and  greater  than  the  diameter  with  4-inch  aperture  by 
©"•27.  Tho  principal  object  of  research  with  the  heliometer  ha 
been  the  triangulation  of  the  Pleiades.  It  was  originally  intends 
to  confine  the  investigation  to  the  stars  measured  at  Konigsberg, 
and  to  carry  out  only  one  method  of  triangulation.  The  scheme 
has  been  extended,  however,  to  include  all  the  stars  in  the  Bonn 
'Durchmusterung,"  within  certain  limits,  down  to  the  mag.  9-2, 
making  69  stars  in  all.  and  also  to  obtain  a  determination  of  the 
relative  positions  of  the  -stars  which  should  be  strictly  comparable 
with  the  Kiinigsberg  work,  viz.  mea.surements  of  distances  and 
angles  of  position  of  the  stars  from  Alcyone.  Tlie  final  reduction 
of  the  observations,  cannot  be  undertaken  until  the  results  of  the 
meridian  observations  of  the  stars  serving  to  determine  the  scale 
value  and  zero  of  position  hin  e  been  received  from  the  observatories 
which  have  consented  to  make  them.  It  is  now  proposed  to 
devote  the  heliometer  to  systematic  investigations  in  stellar  parallax, 
and  a  plan  of  work  lias  been  laid  out  and  commenced,  which,  if 
carried  to  completion,  will  furnish,  it  is  hoped,  a  reliable  value  of  the 
relative  parallax  of  the  stars  of  the  first  and  eighth  magnitudes. 


J 


Notes  on  Vakiable  Stars.— The  Rev.  T.  E.  Espin,  B.A.,  observe 
to  the  Liverpool  Astronomical  Society,  has  issued  circulars  to  the 
following  effect ; —  ^m 

Circiilar'So.  i. — 10  .Sagittae.     Observations  obtained  April  26  t^H 
May  3  show  an  error  in  the  period  of   —  o'''26i.      The  tollowingH 
elements  and  ephemeris  have  been  deduced  : — P=8'3i7  ;  V=5'^^| 
6-4-  ;  Epoch  M  =  April  24-806  (wi  =  M  +  s''-7  + ).    Maxima,  June 
S'-4;  I3'"7  ;  22''-o  ;  30''-3.    Minima, .June  2*-7  ;  1 1*"-!  :  i3''-8  ;  27**7. 
The  fluctuations  in  light  are  very  interesting  and  easily  seen.         ^H 

Circular  No.  2. — D.M  +  8'  No.  3  780,  mag.  8'6.   Probably  variable^H 
Observed  as  77  on  April   26;  colour  fine  red  ;  7-5  on  April  29; 
and  7-0  on  April  30.     K.A.  (1885-0)  18"  32"  51',  Dec.  -|-  8°  43'-s. 

Circular 'No.  3. — IT  llydrK.  B.A.  10^  3i°'-9,  Dec.  ^^12"^  4o'-7. 
The  following  provisional  elements  have  been  deduced  from  thfl 
observations  of  the  last  six  years : — P=i94''-6s:  V=  +  s-o,  5-2-1 
6-1,  6-3—  ;    Epoch  M  =  i88s,  Dec.  1173  (m=M+io7"'±). 


Notes. 


Td  PimtLiui  Of  V-'  AuBio.E  *. — The  parallax  of  this  double  star 
ku  been  deduced  by  Herr  iiichur  from  observations  of  poidtion- 
ta^aai.  diitence  made  by  him  with  the  6-iuch  refractor  of  the 
9a— Uug  Obaervatory  on  30  evenings,  between  January  14,  1883, 
■d  Janauj  29,  1885.  The  observed  poHition-angleB  and  distances 
ttxittg  been  traasformed  into  Aa  cos  i  and  Ad,  llerr  >Schur  finds 
(tikiiig  the  proper  motions  of  the  brighter  star  from  Anwers' 
^faadjunentm  Catalogue) — 
^fe  from  diffeiencee  of  B.A.     ir  = +o"-i26+;o'''036 

^B  from  difEerenoes  of  Decl.    x  =  —  o''-oo9-|-o"-094 

^^d  canbiniog  tbe«e,  x  = +o"-iii  ±0  "034. 

^^  Hue  Tahie  lefen  to  the  fiunter  star  of  the  pair  (nf  the  9th  mag., 
r  4ebrigbter  atar  being  6th  mag.),  the  place  of  this  star  having 
[     been  lefemd  to  that  of  the  brighter  one  in  the  observations. 

BcuNS  or  JniTEE's  Foubth  Satellite. — Mr.  John  Tebbutt 
■ada  tts,  in  the  '  Sydney  Morning  Herald '  for  April  i,  an  account 
ol  kis  obaerratiou  of  the  eclipse  of  the  fourth  satellite  of  Jupitor 
wfajdi  occnrred  on  March  28.  Mr.  Tebbutt  had  previously  dravvn 
tke>tt«i]tiou  of  Australian  nsstronomers  to  this  eclipse  and  the  one 
■0  April  14,  as  they  were  the  last  of  the  scries  just  terminated 
wWch  wen  risible  in  Austruliu,  and  as  such  were  specially  valuable 
■o  loooaiit  of  the  way  in  which  a  slight  error  in  the  latitude  of  the 
MhiilKfn  rsveals  itself  in  the  duration  of  the  eclipse.  Mr.  Tebbutt's 
fMonkd  timea  were : — Disappearance,  14''  38'°  34"  Windsor  Mean 
Cne:  Ii««ppeannce,  :6''  28"  6".  The  disappearance  was  there- 
fore 15*  43*  before  the  predicted  '  NauticnJ  Almanac '  time,  and  the 
rmppearance  8"  55*  after  it.  Mr.  Tebbutt  fancied  that  he  caught 
a  gjiiaiMe  of  the  satellite  48*  after  the  time  he  at  first  noted  as 
Ikat  IS  dicappearance ;  but,  on  the  other  hand,  Mr.  Bussell,  at 
Srdnej,  •etting  his  telescope  on  Jupiter  23°*  before  the  predicted 
tee  en  duappearance,  was  unable  to  see  the  satellite,  which  appa- 
ifotlr  had  auready  vanished.  His  observation  of  the  reapiiearance 
«v  in  fair  accord  with  Mr.  Tebbutt*B. 


Thz  Mtna^m  OBflZBTATOBT. — 'llie  Report  of  the  Government 
AstroDomer  for  the  y«iar  1884  has  recently  been  received.  Mr. 
FogsOD  refers  with  satisfaction  to  the  publication  of  "  Telegraphic 
LoagitiideDetemunatioDsLn  India  "{'Observatory,'  Vol.  viii.  p.  396) 
«tu&  wmB  printed  and  ready  for  issue  before  the  end  of  the  year. 
Titfr  namber  of  observations  made  with  the  meridian  circle  during 
tbe  jvar  was  844.  The  total  number  of  obsenations  made  with 
ibb  instniment  since  1862,  awaiting  publication,  now  amounts  to 
51.723.  The  separate  results  and  annual  catalogues  will  fill  eight 
falunea,  to  be  followed  by  a  final  catalogue  of  about  5000  stars 
cedoced  to  the  epoch  1875  ;  ^^'^  '^  <^  reductions  are  completed  up 
to  date,  Mr.  Pogson  hopes  that  these  publications  will  appear  in 
bizlj  tapid  suooeaBion.  We  sincerely  hope  that  Mr.  Pogsou  will 
*  Aftnm.  Nacbrichteo,  So.  1713. 
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be  enabled  to  publish  these  rolumes  before  the  close  of  his  official 
career,  as  no  volume  of  Madras  astronomical  observations  has  been 
iggued  since  his  appointmi-nt  in  i860.  With  the  equatoreols 
obeerratioua  of  minor  planfts  and  of  comets  have  been  made. 
The  total  eclipse  of  the  Moon  on  October  4  was  also  observed, 
three  disappearances  and  six  reappearances  of  stars  from  Pi 
Struve's  list  having  been  observed  during  totality. 


ro{^ 


A  NEW  AsTBONOiacAJi  Review. — We  have  received  the  first 
four  numbers  of  a  new  monthly  astronomical  review  entitled  '  Ke- 
vist«  do  Observatorio,'  and  published  by  the  Imperial  Observatory 
of  Kio  de  Janeiro.  We  cordially  welcome  this  new  publication, 
which  will  doubtless  rendi>r  uo  small  service  to  our  science.  If 
our  cotifrirts  of  the  Bra/.iliau  observatory  can  call  forth  an  increased 
interest  in  astronomy  in  the  tiouth  American  continent,  we  may 
hope  for  the  happiest  results — the  field  for  southern  observers  i^H 
BO  rich  and  so  wide,  the  labourers  so  few.  ^^ 

The  new  periodical  certainly  promises  well ;  each  number  con- 
tains 16  well-pritit^d  imperial  8vo  pages,  and  a  plate  showing  the 
position  of  the  principal  ntars  as  seen  from  Rio  de  Janeiro  at  8* 
sidereal  time.  The  January  number  contains  a  letter  of  welcome 
from  Jl.  Flamtuarion,  wTitten  in  his  most  characteristic  style. 
The  February  nuniter,  now  before  us,  has  tlie  following  article»| 
and  notes : — Mneinouiu  method  for  facilitating  the  deduction  afl 
the  formulio  of  Delambro  and  Napier ;  the  temporary  star  of  the 


Andromeda  Nebida :  Rapid  motion  of  certain  Stars  ;  mass  of  the 
planets  Uranus  and  Neptune ;  observations  of  Comet  Barnard ; 
the  Sun-spot  period.  Jieviews  of  the  Following  publications  : — 
Mr.  Sandford  Fieminfj's  paper  on  the  establishment  of  a  unive 
prime  meridian,  published  by  the  Canadiiin  Institute  ;  Report 
the  luteraatioual  Meteorological  Committee,  Upsala,  18S5;  Dr. 
Duner  on  Third  type  Spectra.  The  Aspect  of  the  Heavens  during 
March.  Meteorological  observations  made  at  the  Imperial  Obser- 
vatory during  Jan.  18S6.  Notes  on  the  following  subjects: — 
Mr.  Gore's  Nova  Orionis ;  tho  magnitude  of  Neptune ;  the  Great 
Pulkoua  eijuatoreal  i  discovery  of  the  Maia  nebula  by  photography ; 
recently  discovered  minor  planets;  the  Alniacautar  of  Mr.  Chandler. 
The  name  of  the  latter  is,  however,  misspelled  as  Chambers. 

Wo  trust  the  '  Rovista  '  will  not  fail  to  meet  with  the  complete 
success  which  its  projectors  are  evidently  determined  it  shall  deserve. 


t  dH 


Discovery  of  Comet  Bkooks  3. — Mr.  W.  U.  Brooks  discovered 
a  third  comet  on  May  22.  The  following  observations  of  it  have 
come  to  hand :— Harvard,  Mav  23,  15"  G.M.T. :  R.A.  it"  55" 
12';  Dec.  +8=  55'.  Albany,  Alay  25,  \f  8"  G.M.T.:  E.A.  11* 
S4"'45"4;  l>ec.  -h7°  4o' 46". 


A  ITBW  Minor  Planet,  No.  258,  mag.  11,  was  discovered  by  Prof. 
E.  Luther  at  Dusseldorf  on  May  7. 


4 


Comets  Fabry,  Bamar d,  and  Brooka  i. 

Epkemtrii  for  Cvmtt  Fabry*. 
By  Dr.  S.  Oppkhheim. 

For  Berlin  Midnight. 
Dec. 

o     ,            W  »■■  I'°g  '^• 

—  40  17*9    0-1243  0-0003 

40  52-6    o*»437  0-0426 

41  24-1    0-1621  0-0804 

41  ss-i    0-1797  0-II47 

42  25-4    0-1966  0-1460 

42  56-7    0-2127  0-1747 

43  28-3    0*2282  0-2012 

—  44  0-8    0-2430  0-2258 

Thm  bii^itzieM  on  1885  Dec.  1  is  taken  as  unity. 
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S-4 
4"  2 
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1-8 
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1 

Eph 

imeru  for  Comet  Barnard 

> 

By  Dr.  J.  v.  TTbpfeboeb. 

^H 

\ 

For  Berlin  Midnight. 

RA 

Dec. 

Brigbt- 

ilU^ 

b    m      • 

0            • 

Logr. 

log  A. 

nees. 

Jttne  3.  - 

5  39   «3 

-33  5<5-4 

9'9383 

9-6144 

169 

K      ^    • 

6  12  56 

41   24-9 

9-9720 

9-6908 

102 

■    n.. 

6  59  30 

45  5'-2 

0-0034 

9-7644 

63 

■    «S  - 

7  *9  25 

48  32-5 

0-0326 

9-8308 

40 

19  •- 

7  53  57 

50  «5-« 

0-0598 

9S898 

27 

_     23  ■ 

8  14  22 

s«  25-0 

0-0852 

9-9421 

19 

1.   »7  • 

8  31  42 

52    l6-2 

0-1089 

9-9887 

«4 

^DT     1.  . 

8  46  44 

-52  S'5-9 

0-1312 

00306 

to 

Tbe  betfjiktoem  on  i 

885  Dec.  6  is 

taken  aa  unity. 

SUmeniU  and  Ephemerit/or  Oomtt  Brooks  if. 
By  Dr.  IL  Oppkhheim. 

foUovin^  elements  for  the  comet  discovered  by  Mr.  W.  H. 
ou  Apr.  27  ore  derived  from  observations  made  at  Borne 
lApr.  29,  at  Kiel  on  May  4,  and  at  Hamburg  on  May  9. 

T— 1886  June  7-7066  Berlin  M.T. 


B 

i    . 


"99°  59'  35'  ] 
'93  23  46  [ 
87    5°  54  J 


Mean  Eq.  1886-0. 

Log9=9"448i2- 

•  A«tron.  N«chr.  No.  1713. 
t  Dan-£cbt  Ciroalai;  So.  iicu 
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Comets  Brooks  i  and  2. 


[No. 


Ephemeris  for  Berlin  Midnight. 


tSS<. 

Jttne  3 

h  m  B 
■      3  44   19 

4 
6 

•  3  55  55 

•  498 

8 

.     4  24  12 

10 

.     4  41     0 

«4 

•     S   18  10 

Dec. 

Brigbt 

4-2^   t8-8 

Logr. 

Log  A. 

n«,j 

9-5138 

0*0792 

13I 

22  39-2 

18  52-0 

9-4523 

0-0691 

i8-5] 

'5     6'3 

1 

II   31-8 

9-4695 

0-0571 

i8-2 

+   5  i9'» 

9-5490 

0-0481 

13-1 

The  bnghtneas  at  the  time  o(  discovery  is  taken  as  omty. 


Elementg  and  Ephemeris  for  Comet  Brooks  2. 

Mb.  "W.  it.  Bkooks  discovered  another  bright  comet  on  AprU  , 
.three  days  after  bis  discovery  of  the  first.     This  second  comet 
very  bright  at  the  time  of  discovery,  being  near  its  perihelion ;  1 
is  now  becoming  steadily  fainter  day  by  day.     Baron  von  ~ 
hardt  *  describee  it  as  having  on  May  3  a  circular  nucleus,  with  / 
ofFshoot  2'  in  length  in  the  direction  of  the  axis  of  the  tail.    "" 
tail   was  8'  long    and   very  bright,  narrow  at  firsts  but  grov 
broader  further  from  the  nucleus.     It  was  Iwnt  with  the  conn 
side  to  the  nortii.     A  secondary  tail  6'  in  length,  split  off  from  ' 
principal  tail  6'  from  the  nucleus ;  this  secondary  tail  lay  to? 
the  south  and  was  only  faint. 

Prof.  C.  Frisby  t  has  computed    the  following   elements 
ephemeris  from  observations  made  by  himself  on  May  2, 3,  and  4^• 

T=i886  May  4-540  Greenwich  M.T. 
T-a   ....  "  38"4S'-5l 

ft 287    57  -2  .  App.  Equinox. 

1    100   57 '4  J 

log? 9'92S5« 

Ephemeris  for  Greenwich  Midnight. 


1S86. 
June  3 

7 
II 

IS 
19 
«3 

27 


E.A. 
in 

4> 
39 
»3 
58 
27 
39 


Dec. 


53 
24 
20 

55 
41 
5' 


+  7« 
70 
69 
66 

64 
62 


31-8 

35-« 
15-0 

54-1 
28-3 
58-9 


Logr. 
0-0032 
0-0204 
0-0380 

0-0557 
0-0734 
0-0909 
0-1081 


59  37     4-60  49-5 
The  brightness  on  May  2  is  taken  as  unity. 


Log  A. 
01 193 
0-1478 
0-1783 
0-2015 
0-2275 
0-2486 
0-2704 


•  AitroD.  Nachr.  No.  1718. 

t  '  Science  Olwerrer,'  Special  Circular,  No.  67. 
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tod  by  E.  W.  MArxDRH,  F.Il^A.S..  A.  M.  W.  Dow7»ixe.  MJl..  F, 
•nd  T.  Lewm,  F.R.A.8. 

Conlnin*  full  Roporfs  of  the  Mi>ctitigf  of  the  Royal  aii'i  Livorr*"!  A«t 
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xatellitps,  and  for  phyMi^l  obscrvutiunH  uf  the  Sun,  Jupiter,  &c. ;  tuA  I 
tho  nitiuU  ostrotioaiiuitl  inf'orni:ilion. 

Amoiigut  the  curitrihutors  to  •  Tho  Ob«ervutory '  In  1886  vtcto  I 
Aonph    Hall,   Holden,    Hough,    FitUeriiip.    IVilohiiril.   and    Youi 
Huggins ;    Revs.    .S.    J.    Pcny    und    S.   J,   .lnhniioii :    Mccvrs. 
Itenning,  Grccu,  Kuobel,  Knott,  Ljiiu,  Tcbbutl,  Ttouvflot,  &c. 

"  ITii*  jounml  i«  nti  iiulUppiivablc  ootopUinptit  ttitlie  '  Mimllilj  NoIia^p*.'  ' 
Jiinmomu/tir  (nrg»n  of  tbc  f'lirU  ObsorTatorr). 
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VSQ  OF  THE  BOYAL  ASTBONOMICAL  SOCIETT. 

Friday,  June  ii,  1886. 

J.  W-  L.  Glauhxb,  ma.,  F.B.S^  Prtsident,  in  the  Chair. 

Starttaria :  E.  B.  Ksobzz,  and 

Lieut.-Col.  G.  L.  Tupmah, 

Minotes  of  the  prpvnous  Meeting  were  read  nnd  confirmed. 

atan  announced  the  receipt  of  sixtv-three  preseuts  since 

eting.     Cnlhng  for  special  meotioQ  was  a  volume  of  the 

one   Observations    +75'   and   +80'^  from  the    Kazan 

atorf. 

KtiiM.     I  hare  to  announce  the  pleasing  fiict  that  the 

\  ot  our  Library  is  completed.     It  has  been  in  preparation 

'  t-wo  rt'«ir».  and  what  merit  it  possesses  is  entirely  due  to  the 

ET  aiiii  skill  of  our  /Vssistant-.Secretary,  Mr.  Wesley.     It  is  a 

>  iar  eougratulation  that  the  Society  has  a  Secretary  capable 

ing  a  catalogue  in  so  elHcient  a  manner. 
'BtfA:     Is  the  Catalogue  to  be  presented  to  the  Fellows  ? 
i^KmoittL     The  eipense  has  been  so  great  that  the  Council 
i  to  charge  the  nominal  price  of  2«.  6<i.  for  it. 
thought  that  as  the  cost  was  only  half-a-crown  it 
!  M»  v%«Il  be  presented. 

JfobU  explained  that  the  charge  to  the  geaeral  public  was 

tjtmmmer  read  a  paper  by  Prof.  PriUhard  on  some  photome- 

fttions  of  fifty  selected  stars  near  the  Equator.     The 

iaocufbt  to  be  fulfilled  by  this  selection  differed  from  that  of 

1^  Amencan  astronomers  in  their  similar  selection.     In  their  case 

Wt  odIt  wished  to  be  able  to  identify  with  rapidity  and  certainty 

•all  Mctioas  of  tbe  sky.     Prof.  PriCchard'g  object  was  to  afford  a 

am  of  connectiiig  northern  and  southern  photometry,  and  also, 

'  tlw  altitude  of  Polaris  is  such  in  these  latitudes  that  it  is 
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not  always  convenient  to  compare  stars  with  it  so  ojs  to  avoid  cor- 
rection for  the  atmospheric  absorption,  to  provide  a  number  of 
comparison  stars  all  round  the  equator,  with  some  of  which  it  would 
be  always  possible  to  secure  comparisons  at  about  equal  altitudes, 
thus  doing  a^-ay  with  the  necessity  for  correcting  for  the  absorption 
of  the  atmosphere.  It  was  satisfoi'tory  to  find  that  the  great  pro- 
portion of  the  stars,  which  had  now  been  observed  some  sixty  or 
seventy  times,  differed  very  little  in  the  main  from  the  magnitudes 
assigned  to  them  in  the  Oxford  Urauometria.  Prof.  Pritohard 
also  stated  in  the  paper  that  he  had  studied  at  the  Oxford  UuiTe^ 
sity  Observatory  the  application  of  photography  to  stellar  photo- 
metry with  considerablo  succees,  and  he  believed  that,  properlj 
applied,  the  method  was  pre-eminently  adapted  for  the  photometry 
ol  the  faiuter  stars,  those  below  the  7th  magnitude.  The  following 
formula  showed  the  relation  between  the  photographic  diomeb 
of  stars  taken  on  the  same  plate  and  their  magnitudes : — 

D  — l)'=K(log  /i'  — log/i); 
the  difference  of  the  diameters  varied  as  the  dilPerence  of  the 
logarithms  of  the  magnitudes.  Too  high  a  power,  however,  should 
not  be  used  In  measuring  the  photographs. 

Mr.  Phtmmer  also  read  a  second  paper  by  Prof.  Pritchard  on  a 
remarkable  condition  he  had  twice  observed  in  stellar  photographs. 
The  ease  in  question  referred  to  the  stars  near  61  Cygni.  The 
plates  had  usually  been  exjiosed  not  more  than  five  minuted,  the 
object  being  to  limit  the  diameter  of  the  stellar  disks  to  the  smallest 
dimen-iions.  With  a  much  longer  exposure  the  two  components  of 
61  Cygni  would  probably  coalesce.  Eight  plates  had  been  taken 
on  four  nights,  and  on  each  phite  the  distances  between  the  stars 
A  and  B  and  between  C  and  D  had  been  measured.  The  measures 
as  regarded  seven  of  the  plates  were  in  very  satisfactory  accord,  the 
probable  error  not  exceeding  fL  of  a  second.  But  the  film  on  the 
eighth  had  been  disturbed  in  the  neighbom'hood  of  the  stars  A,  B, 
and  G,  and  ima£fect«d  in  other  parts  ;  the  fact  of  the  disturbance 
had  not  only  been  proved  by  the  measures,  but  actually  localized. 
From  these  results  he  thought  they  might  fairly  deduce  the  trust- 
worthiness of  the  process  as  a  whole,  both  as  regards  the  ultimate 
determination  of  stellar  parallax  and  as  to  the  character  of  the 
photographic  film.  ^ 

Ca2)t.  Nolk  asked  if  red  and  blue  stars  which  disappear  at  1^| 
same  instant  by  the  method  of  extinction  would  show  disks  of  the 
same  diameter  on  the  photographic  plate  ? 

Mr.  Plumnur  repliea  that,  so  far  as  the  observations  had  yet  been 
carried,  red  stars  gave  somewhat  smaller  disks  in  proportion  than 
blue  stsu-s.  He  did  not  know  whether  Capt.  Noble  would  call 
Pleione  a  blue  star,  but  it  gave  a  larger  disk  in  profwrtion  to  its 
magnitude  than  any  other  star  in  the  Pleiades.  Tiie  meosuremente 
had  been  generally  confined  to  the  Pleiades,  as  that  group  con- 
tained the  largest  number  of  stars  the  photometric  magnitude  of 
which  was  known. 

Mr.  Banyurd  thought  the  formula  could  only  be  approximate 
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tilt  r  "'Hnges  would  affect  the  measurements  of  the  di»- 

Wter  -tar-diaks  in  the  photographs. 

Mr.Phmmer  said  that  at  Oxford  they  had  only  measured  stars 

down  to  the  9th  or  loth  magnitude,  and  there  might  be  a  difficulty 

in  onying  the  method  further.  Their  instruments  were  unfor- 
tmately  not  large  enough  to  enable  them  to  photograph  beyond 
tfce  I  jtk  or  1 3th  magnitude.  They  had,  however,  some  photographs 
by  tiig  BroEs.  Henry,  and  they  hoped  to  be  able  to  ascertain  from 
WMoriog  those  how  far  the  formula  could  be  used.  Their  mco- 
■ttODenta  had  been  confined  to  the  nucleus  of  the  star,  and  in  the 
JooUe-ima^  micrometer  the  power  used  was  not  high,  and  the 
faxnge  was  actually  lost. 

Mr.  Oommcrn  stated  that  he  had  suggested  to  Prof.  Pritchard  that 
ii  photographing  &int  stars  near  a  bright  one,  as  in  the  case  of  6 1 
Cjffoi  or  a  Lyra;,  or  any  other  stars  it  was  proposed  to  photograph 
tiir  tiM  purpooe  of  determining  their  paraJlas,  the  bright  central 
dv  anpit  oe  covered  by  a  screen  for  part  of  the  time  that  the 
flhte  ««s  exposed.  Thus,  vrithout  such  a  de^nee,  in  photographing 
Mpta*  tli«  pUnet  was  greatly  over-exposed  and  the  satellites 
■neh  aader-expoeed ;  but  with  it,  both  planet  and  satellites  could 
he  oteatned  of  their  proportionate  diameters.  And  with  stars,  the 
llil^t  star  might  be  covered  so  long  that  its  image  should  be  only 
a  flaaD  point  and  therefore  easily  measured. 

Tk*  Prnntlrni  suggested  the  jrastponement  of  the  discussion,  that 
tl»  Meeting  might  have  the  opportimity  of  hearing  M.  Cornu, 
they  h."Kl  the  pleasure  of  seeing  there  that  night.  M.  Cornu 
!  nnfortunately  only  remain  a  few  moments,  so  he  would  call 
«  biai  at  once  to  give  an  account  of  the  researches  he  hod  made 
kiriii^  ou  sAtronomy. 

Jl.  tVn",  who  was  greeted  with  much  applause,  said : — Will 
jm  aDow  me  to  present  to  the  Society  two  papers  of  mine  ?  The 
fnl  it  on  a  method  of  distinguishing  between  those  lines  in  the 
■far  spectrum  which  are  due  to  the  absorption  of  the  solar  atmo- 
•pbem,  and  those  which  are  due  to  the  absorption  of  our  own  atmo- 
ifkav.  It  has  been  necessary  hitherto  to  observe  the  spectrum 
vbn  the  Sun  is  very  high  in  the  heavens,  and  again  wlien  it  is 
Mr  the  faortzon ;  and  those  lines  which  showed  a  considerable 
Mrentv  of  depth  and  density  under  the  two  different  conditions 
•■•  the  telluric  lines.  But  this  method  was  very  tedious  ;  it 
mdd  only  be  em[)loyed  in  very  clear  weather,  and  the  observations 
U  to  be  repeated  again  and  again.  By  my  method,  on  the  con- 
lar»,  it  is  possible  to  tell  if  any  line  be  telluric  or  solar  by  simple 
iapNtioa.  A  spectroscope  of  great  dispersion  is  requisite,  and 
■  laiageof  the  Sun's  disk  is  thrown  upon  the  slit,  so  that  one  end 
4  the  Sun'a  equator  falls  on  the  slit.  Then  the  opposite  end  of 
Ihf  aquafor  is  quicldy  brought  upon  the  slit,  the  movement  being 
mdh  effected  without  moving  the  spectroscope  by  means  of  a  small 
nfleetor.  Aa  the  one  limb  of  the  Sun  is  approaching  us  and  the 
ilkir  needing,  there  is  a  real  difference  of  wave-length  in  the  same 
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radiation  as  obtained  from  the  two  limbs ;  the  wave-length,  for  in- 
atance,  of  the  D  line  is  slightly  greater  from  the  west  limb  than 
from  the  east.  As  the  lines  are  arranged  in  the  spectrum  accord- 
ing to  their  wave-length,  the  shortest  difference  ia  shown  by  a  little 
oscillation  of  the  line.  The  method  is  a  very  simple  one,  it  is  as  if 
you  shook  the  spectrum  :  and  if  a  line  were  a  solar  one  it  moved,  if 
a  terrestrial  one  it  remained  steady.  Tlie  other  paper  which 
I  have  the  honour  to  lay  before  the  Society  concerns  the  line-s  of  a 
good  many  metals  in  the  spectrum  and  with  their  arrangement 
and  njipearaiice.  I  huve  found  exactly  the  same  distribution  of 
lines  as  Dr.  Huggins  discovt^red  in  his  photographs  of  the  s{)ectm 
of  the  white  stars.  Those  dark  lines  have  b»?en  identified  as  be- 
longing to  the  spectrum  of  hydrogen,  and  the  same  law  of  distri- 
bution has  been  recognized  in  the  spectra  of  a  great  number  of  the 
metals — for  instance,  aluminium,  thallium,  zinc,  and  manganese. 
The  lines  are  arranged  in  the  same  manner  not  only  as  to  the 
distances  between  them,  but  also  as  to  their  intensity,  which 
always  diminishes  with  the  wave-length.  These  lines  are  likewise 
characterized  by  a  singular  property :  they  are  self-reversing 
in  the  spectrum ;  that  is  to  say,  that  if  a  small  piece  of  such  a 
metal  be  placed  upon  the  carbon  of  an  arc-light,  so  that  there  is  a 
small  quantity  of  vtipour,  the  metallic  lines  are  seen  as  bright 
lines  ;  but  if  the  quantity  of  metallic  vapour  be  greatly  increased 
you  obtain  a  continuous  Hpin'tnim,  and  the  metallic  lines  are  seen 
reversed,  and  have  exactly  the  appwirance  of  the  black  lines  disco- 
vered by  Dr.  Hiiggins  in  the  spectra  of  the  white  stars.    (Applause.) 

A  cordial  vote  of  thanks  was  passed  unanimously  to  M.  Coma 
for  his  communication. 

Beauming  the  discussion  on  Prof.  I'ritchard's  paper,  Mr. 
wished  to  know  how  these  magnitude.'*  had  been  obtained,  " 
absorption-photometer,  or  were  they  eye-estimations  ?  He 
sidered  there  was  an  essential  difference  between  the  two  pr 
He  supposed  that  in  eye-estimations,  even  with  the  method  of 
limiting  apertures,  the  brightness  of  the  stars  was  judged  from  the 
total  efltecta  of  the  light  condensed  by  the  object-glass :  but  that 
was  not  the  case  with  absorption-photometrj-.  Leaving  out  of 
consideration  the  light  dispersed  over  the  dififraction  rings,  the 
central  disk  of  the  star  offered  an  appreciable  area,  but  the  whole 
light  was  not  conct^iitrated  in  the  central  portion  of  the  disk. 
Some  years  ago  he  hud  computed  thi-  iiilcnsity  of  the  illuniin.ition 
of  a  star-disk  by  dividing  it  into  twenty  concontric  rings  of  equal 
breadth,  and  he  had  found  that  the  illumination  of  the  central 
part  of  the  disk  was  only  about  -^^  or  ^V  part  of  the  total  amount 
of  light  in  the  disk.  It  seemea  to  him  therefore  an  important 
matter  to  consider  what  was  the  effective  portion  of  the  light  con- 
densed by  the  object-glass  which  was  measured  by  means  of  the 
photometer.  ^m 

Mr.  Common.    What  photometer  ?  ^| 

Mr.  Stone.     Any  method  of  extinction.     I  am  not  referring  no«r 
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to  P^of.  Pritdiard's  method  in  particular.  The  difficulty  I  see  is 
tU*:  la  using  the  extinction-met liod  first  the  light  is  lost  which 
Uk  oo  one  portion  of  the  star-disk,  then  the  light  falling  upon 
*'  portion,  and  laatly  the  impression  of  light  is  lost  at  some 
•epamtioQ  from  the  centre  of  the  disk  ;  but  we  cannot  say 
the  vaaishing  point  with  different  intensities  is  fixed ;  but 
oatatnlr  il  ia  neither  the  whole  light  of  the  star  which  is  effective, 
ttv  a  it  the  light  from  a  mere  mathematical  point.  But  whilst 
lh»  whole  amount  of  this  Light  is  not  effective  upon  the  eye  through 
IkeahMirbing  medium,  it  is,  I  suppose,  all  effective  upon  the  photo- 
n^lic  ptftte.  I  think  therefore  that  the  formula  Prof.  Pritchard 
■•  grren  can  only  be  approximate,  and  that  there  would  be  a 
ce  between  the  formula  established  by  tha  absorbing  appa- 
lod  by  the  eye  itself.  Similarly,  1  think,  there  would  ho  a 
in  the  estimation  of  magnitude  by  the  method  of  limiting 
invtarM  :  for  in  these  rings  into  w-hicb  I  have  divided  the  star- 
uk,  whilst  the  intensity  of  illumination  at  any  one  point  decreasen 
•  5oa{at>ceed  outward,  the  area  over  which  the  illumination  is 
&tribiited  inereaaee,  so  that  the  total  effect  of  the  light  distributed 
aiar  that  area  bears  a  very  large  proportion  indeed  to  the  light 
aadaoeed  in  the  central  portion. 

In  wplr  to  a  question  from  Mf.  Common,  Mr.  Stone  thought  that 
ia  ab(«rptiun  photometry  no  one  knew  with  what  portion  of  the 
fitk  ve  were  dealing  nt  the  vanishing  point.  It  was  not  possible 
to  jod^  of  the  brightness  of  an  absolute  point,  and  we  certainly 
Hi  not  deal  with  the  whole  di!<k. 

In  r*ply  to  Mr.  liamjard,  Mr.  Stone  said  that  he  had  computed 
tfe  iUaminacioa  of  the  different  portions  of  the  star-disk  strictly, 
way  iu  which  it  is  calculated  in  physical  optics. 
Quefltion  by  Mr.  Turner,  Mr.  S'-one  replied  that  the  angular 
r  Detween  ijie  centre  and  the  first  dark  ring,  where  there  was 
litel  doflciieas,  was  divided  into  twenty  equal  parts,  and  the  Ulumi- 
■tinn  roinpnted  for  each  part. 

Jfr.  Pltir»Tnyr  said  that  the  distance  of  which  Mr.  Stone  spoke 
■wn%''  lie  had   himself  calculated  and  measured  it,  and 

rtflnr  i^ved  that  the  large  area  covered  by  the  photographic 

■1^  might,  be  accounted  for  by  diffraction.  It  was  not  so,  how- 
#wr.  The  brilliancy  of  the  telescopic  stellar  disk  at  the  third 
tbmetioa  rinc  was  only  about  one  thousandtli  of  the  light  at 
lit /rat re.  and  in  a  13-inch  e<|uatoreal  with  a  3-inch  stop  this 
fll«nd«  to  a  distance  from  the  centre  of  only  i  "■3,  whilst  in  the 
{kitofrrDphic  image  the  area  extends  it  might  be  30"  from  the 
frrrtae  cpntre.     C^uld  that  have  anything  to  do  with  the  diSroction 


T: 


8*«nt  replied  that  he  was  not  speaking  of  the  photographic 
or  of  thf>   diffraction   rings.     The  disk  he  had  taken  was 
liT  the  flrsit  dark  ring  from  the  centre.     He  had  divided  it 
■to  twenty  equal  parts  and  computed  the  illuniiuotiou  of  each 

the  entire  disk  so 
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defined  wtw  eighty-five  times  that  falling  on  ita  central  portion. 
Any  method  which  gradually  extinguished  the  light  of  the  star 
would  cause  the  loss  of  the  light  of  the  outer  portions  of  the  disk 
first. 

Mr.  Plummcr.     The  extinction  method  is  purely  differential. 
7^<!  Astronnmer  Royal  called  attention  to  the  fact  that  the  eye 
did  not  perceive  geometrical  points  of  light,  but  a  surface,  and 
diffraction  disks  had  to  be  dealt  with  in  the  eye  as  well  as  in  the 
telescope.     He  admitted  the  gradation  in  light  of  which  Mr.  Stone 
had  spoken,  but  unless  a  very  high  magnifying-power  were  used 
the  eye  would  praiitically  see  the  whole  light  spread  nearly  evenly 
over  the  whole  disk.     The  eye  was  in  fact  a  telescope  of  small 
aperture  and  without  any  magnifying-power,  whilst  in  astronomy 
telescopes  of  large  aperlure  were  used,  and  with  varying  magni- 
fying-powpr8,  and  the  question  was,  what  magnifj-ing-power  was 
used?     These  calculntions  of  the  intensity  nf  the  light  at  certain 
points  of  the  diflFraction  disks  of  the  telescope  had  no  force,  for  they 
must  consider  that  everj*  point  of  the  disk  formed  by  the  telescope 
was  spread  out  by  the  eye  into  another  disk,  which  might  bear  a 
very  large  proportion  to  the  disk  in  the  telescope.     He  thought, 
s^ieaking  just  as  tlie  matter  struck  him  now,  and  not  having  worked 
it  out,  that  it  probably  depended  verj-  much  on  whether  a  magni- 
fying-power of    loo   or   one  of   say    looo   were  used,  whether 
the  degi-adarion  of  light  from  the  centre  to  the  edge  of  the  disk 
would  have  any  a])predable  effect  in  observations  or  not.     There 
was,   it    was   true,  a  gradation  of  light ;  but  in    the  method  of 
extinction  by  the  wedge-photometer,  if  Ihe  light  came  solely  from 
the  point  in  the  centre  of   the  diffraction  disk,  the  eye  would  i 
spread  it  out  into  a  disk. 

Mr.  Stoiu:     Any  one  who  has  watched  a  large  star  throii_ 
telescope  knows  that  when  clouds  are  passing  the  star  becomes 
distinctly  smaller. 

JTie  A.fti-miomtr  Royal.  FVobahly  because  high  powers  were 
used.  But  1  do  not  see  that  the  [)oiiit  would  affect  the  compnrison 
of  one  star  with  another,  photonielricnllv  or  photographically. 
Supposing  two  stars  were  equal  in  rrragnitude  as  judged  by  the  eye, 
the  brightness  of  the  centros  of  the  disks  of  each  would  be  equal, 
and  80  would  be  the  illumination  of  the  entire  disks,  but  not  neces- 
sarily the  photographic  disks,  as  we  might  hare  in  one  star  or  the 
other  more  of  the  violet  rays  than  of  thf'  visual. 

Mr.  liunyard  pointed  out  that  the  photogmphie  disks  were  on 
a  very  much  larger  scale,  perhaps  30"  in  diameter. 

The  Astronmiier  Roynl  replied  that  that  had  nothing  to  do  with 
the  present  question. 

Mr.  Ranyard  had  tried  experiments  to  see  if  the  photographic 
disks  were  due  to  the  light  spreading  within  the  film,  and  had 
proved  that  they  were  not.  He  had  interposed  a  piece  of  platinum 
foil  before  the  sensitive  film  when  photographing  a  brilliant  star,, 
and  had  found  the  photographic  irradiation  sharply  cut  off  " 
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0)Bqiifl  fml.  whilst  it  extended  in  all  other  directions.     These  disks 
1  t&arefore  due  to  light  folliug  on  the  plate  from  the  front,  and 

M(  to  aa  a<;tion  spreoding  within  the  film. 

n*  Astronomrr  Noifitl  replied  that  Capt.  Abney  had  shown  that 
ife  pbotupvphic  disks  were  formed  by  absorption  in  the  photo- 
gMuie  film  of  an  action  spreading  in  erery  direction. 

Mr.  Kmobti  found  something  very  anomalous  in  magnitude 
ittnamaXioaa,  whether  made  by  absorption  photometers  or  bv 
i^  CMtimation  ;  and  he  called  attention  to  a  paper  published  re- 
eu/ij  IB  the  '  Monthly  Notices,'  wherein  Mr.  Gore  gave  his 
Irtmunations  of  the  magnitude  of  the  new  star  in  Orion  from 
IbcMibBr  to  3Iarch.  Using  a  binocular  and  observing  with  the 
«mobIj,  bat  being  skilled  and  experienced  in  the  work,  he  found 
tb  4tmd»tion  of  the  light  of  the  star  to  be  three  magnitudes. 
tnt.  Pritchard,  on  the  other  hand,  by  his  photometric  observations, 
wait  the  degradation  only  half  a  magnitude.  There  was  some- 
lUag  voy  anomaloua,  and  which  required  explanation,  in  such  a 


Mr.  Stoitf  thooght,  as  to  the  size  of  the  star-disks,  that  it  was 
Miicot  lo  any  one  who  had  observed  a  large  bright  star  like  Nirius, 
•Hit  dood  was  passing,  that  the  disk  became  visibly  and  distinctly 
■aller.    There  was  no  doubt  whatever  about  it. 

fk  Astronomer  Royal  replied  that  the  true  diffraction  disk  was 
Mt  mo  in  a  bright  star  like  Sirius  ;  it  was  mixed  up  with  the  first, 
■easd,  aod  third  rings. 

Mr.  Sttmf  had  seen  the  first  disk  of  Sirius  perfectly  distinctly. 
ht  if  a  snuiller  star  was  taken,  say  e  Boutis,  when  cloud  passed 
fliv  it.  it  would  change  in  just  the  samir-  way,  the  magnitude  of 
tfetpparent  disk  diminishing  under  the  eye,  and  as  the  cloud  grew 
wj  denae  the  star  would  appear  to  be  merely  a  point,  the  closest 
mooxitnatkiii  to  a  mathematical  point  which  the  eye  was  capable 


n*  AMtnmomer  Boyal  was  still  of  opinion  that  with  a  clear  skr 
■d  a  largo  telescope,  say  6  or  more  inches  aperture,  the  true  dif- 
bactioo  disk  of  Sirins  \\onld  be  so  mixed  up  with  the  first,  second, 
mi  third  ringn,  that  the  phenomenon  just  described  would  be 
mtmrt'  '•'•  the  fiM/t,  that  as  the  light  diminished  to  that  of  a 

ihror  I  or  fourth  magnitude  the  true  diifractiou  disk  would 

■  ICDL  ri. 

Otfii'  had    been   observing   q  Urss   Majoris   with  the 

Kkovw  Transit  instrument  a  few  days  back,  and  there  had  been 
vkiad  of  blue  haze  over  the  sky.  The  star  was  seen  as  clearly 
•  l>»  had  ever  seen  it,  but  it  was  cut  down  to  the  merest  pin 
post. 

Mr.  Carnmum  asked  Mr.  Banyard  if  he  was  correct  in  supposing 
iW  be  had  covered  pnrt  of  his  plate  with  platinum  foil,  and  that 
kt  bad  found  the  photo<.;raphic  action  stopped  by  the  foil ;  so  that  all 
Ike  Mtiaa  seen  in  a  photograph  of  n  first  magnitude  star  was  due 
intercepted  by  the  platinum  foil. 
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Mr.  Jtanyard  replied  that  that  was  what  he  meant.  It  was  very 
difficult  to  bring  the  foil  into  the  centre  of  the  star's  image ;  but 
it  cut  the  edge  of  the  photographic  image  sharply  off.  Besides, 
the  larger  the  aperture  thu  larger  would  be  the  photograpliic  image  ; 
but  it  was  well  known  that,  with  increased  aperture,  the  diffraction 
rings  diminished  in  size.  The  two  could  therefore  have  no  con- 
nection with  each  other. 

The  President.  The  Society  has  present  this  evening  a  Fellow 
who  used  to  be  familiar  amongst  us,  but  who  has  not  visited  us  for 
three  years.  Mr.  Marth  has  some  remarks  he  would  like  to  make. 
(Applause.) 

Air.  Marth  wished  to  say  a  few  words  with  respect  to  his  dia- 
grams of  the  "  Intersects  '  of  the  orbits  of  the  solar  system,  atid 
he  showed  on  one  of  them  the  relations  of  the  orbits  of  the  great 
comets  of  1843,  1880,  and  1882.  The  comet  seen  in  the  eclipse 
of  1882  was  represented  on  the  diagram  by  a  red  line.  If  the 
comet  was  to  be  recognized  at  some  future  return,  the  "  intersect"' 
of  the  comet  must,  if  it  be  identical,  show  the  same  longitude  as 
that  belonging  to  the  corresponding  point  in  that  line.  It  was 
possible  that  it  might  be  a  member  of  the  same  group  as  the  comets 
of  1843  and  r88o.  It  was  not  yet  decided  whether  those  two 
comets  might  not  be  the  same  body.  It  depended  much  upon  the 
effect  of  the  resistance  experienced  in  the  immediate  neighbourhood 
of  the  Sun.  That  resist-aiice  had  not  been  effective  hi  the  case  of 
the  comet  of  1882,  but  it  had  not  approached  the  Sun  so  closely  aa 
the  other  two.  He  wished  to  draw  special  attention  to  the  case 
of  Olbers'  comet,  the  return  of  «  hich  was  expected  next  December. 
The  exact  time  of  the  return  was  uncertain  ;  bnt  by  cutting  out  a 
piece  of  cardlward  to  represent  the  Earth's  orbit  and  applying  it  to 
the  diagram,  the  conditions  for  its  visibility, according  to  the  actual 
date  of  its  return,  vt  ero  seen  at  once.  This  was  a  special  case  in 
illustration  of  the  usefulness  of  the  '*  intersects,"  but  he  had  a 
further  view  with  regard  to  them.  The  orbits  of  the  sokr  system 
were  rapidly  increasing  in  number,  and  this  device  enabled  a  fair 
idea  to  be  obtained  of  their  relationships  to  each  other — a  most 
important  point.  For  instance,  it  was  asked,  "  How  came  fiiela's 
comet  to  divide  ?  Bid  it  overtake  a  minor  planet  ?  "  Such  a 
question  couid  bo  answered  by  this  diagram.  What  had  happened 
toDe  Vico's  comet  of  1844  ?  It  might  turn  up  again  after  having 
suffered  such  perturbations  that  we  could  no  longer  recognize  the 
orbit.  The  intersects  would  at  least  show  the  point  where  the 
motion  had  undergone  the  change.  Von  Asten  thought  that 
something  had  interfered  with  Encke's  comet ;  the  idea  was  a 
mistaken  one,  but  the  question  would  arise  with  regard  to  other 
comets,  and  then  the  intersects  would  show  which  was  the  dis- 
turbing body.  But  he  had  meant  merely  to  speak  of  Olbers'  comet, 
Oibers  had  discovered  it  at  the  beginning  of  March,  1815.  He 
had  been  made  a  member  of  the  Corps  Legislatif,  and  had  been  to 
Paris,  and  been  very  kindly  received  by  Laplace,  with  whom  he 
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bid  many  great  discussions  on  different  subjects  :  amongst  others, 
on  what  is  called  the  "  capture"'  theory  of  comers,  which  had  been 
jtarted  by  Sir  W.  Uerschej  uiid  accepted  by  Lnplace.  Olbers 
objected  to  the  theory,  that  though  there  might  he  captured  comets 
he  knew  of  none.  The  comet  of  1815  and  llalley's  comet  were 
di-ad  Against  the  theory.  The  recent  talk  about  the  capture  of 
ramets  is  therefore  only  the  old  discussion  of  181 5  revived. 

Thf  President  was  sure  every  one  would  admire  Mr.  Marth's 
energy  and  industry  in  calculating  these  intersects  and  drawing 
these  beautiful  diagrams.  lie  saw  the  importance  of  the  problems 
Mr.  ilartb  had  alluded  to,  and  how  curious  the  intersects  were  as 
1  representation  of  the  solar  system,  but  did  not  see  how  the 
proximities  were  to  be  inferred  from  them. 

Mr.  MarUi  said  he  had  explained  that  point  in  his  printed 
papers. 

Thf  PrttiiJent  called  on  Mr.  Neison  to  read  a  paper  "  On  Delau- 
naye  Method  of  calculating  the  Terms  of  Long  Period  in  tfce 
Motion  of  the  Moon." 

Mr.  Neison,  of  whose  return  to  England  most  of  the  Fellows  had 
been  ignorant,  was  very  cordially  welcomed. 

Mr.  Sfiton  expressed  his  pleasure  at  meeting  his  old  friends 
again,  lie  would  not  read  his  jwper,  which  was  a  long  one.  The 
'ormer  papers  he  had  written  011  the  lunar  theorj-  bad  been  criti- 
by  various  astronomers  during  his  absence  in  Natal,  luid  he 
not  been  able  to  reply  to  them  at  the  time,  as  he  had  not 
eirtier  liis  own  papers  or  the  publications  of  other  aitronomers  at 
hand  in  tie  colony.  He  had  endeavoured  to  re])ly  to  those  criti- 
cisms now.  The  old  direct  method  of  c-alculating  ineqiuililies  gave 
tlie  reHult*  which  had  originally  been  deduced  by  Hansen  and  sub- 
KMiuently  by  him'self.  But  the  elegant  method  introdiicvd  by 
IVIaunay  gave  different  results  ;  and  you  could  not  by  it  reconcile 
eb»er\aiion  and  theory  :  whereas  the  simple  theory  iiilToduci'd  by 
Laplace  gave  the  possibility  of  so  doing.  He  believed  XJelainia/s 
iuc-thod  W08  imperfect,  but  he  found  astronomers  had  not  accepted 
viow,  and  called  upon  him  for  proof.  The  purpose  of  the 
mt  paper  was  to  show,  first,  that  Delaunay's  method  gave  a 
t  identical  with  that  which  would  be  obtained  by  the  direct 
method  if  nine  tenths  of  the  difiicult  part  of  the  work  was  left  out. 
But  why  should  it  be  left  out  ?  He  next  show  ed  that  the  omitted 
term*  did  not  disappear.  Then  he  took  Delaunay's  methcKl  and 
showed  it  proceeded  on  the  assumption  that  if  by  any  transposition 
ti)e  first  powers  were  made  to  disapj>ear,  the  other  powers  and 
products  disappeared  likewise.  Next  he  showed  that  this  assunii)- 
tion  waa  incorrect ;  and,  lastly,  that  if  those  powers  and  products 
are  taken  into  consideration,  the  same  result  woa  reached  as  by  the 
direct  method.     He  should  look  with  interest  to  see  what  the 

tronomers  who  used  Delaunay's  method  had  to  reply  to  these 
considerations. 

Mr.  Bvek-Mij  gave  the  following  account  of  a  paper  ho  had  written 
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"On  the  Superiority  of  Zinc  and  Steel   Pendulums,"  in  cante- 
quence  of  a  statement  made  by  Dr.  Waldo  at  the  last  meeting*^ 
He  said  ;  Dr.  Waldo  gavo  us  an  account  of  some  improvements  il^| 
astronomical  clock*  which  had  been  made  in  Yale  Observatory,  th^^ 
net  result  of  which  was  that  clock-errors  had  been  reduced  about 
25  per  cent,  on  the  best  known  existing  clocks.     Of  course  that  is 
a  very  important  gain  if  it  can  be  substantiated.     When  making 
such  a  statement  it  would   have  been  better  had  Dr.  Waldo  given 
us  some  figures  by  which  we  could  verify  the  conclusions  at  which 
he  had  arrived.     In  the  absence  of  such  we  can  only  estimate  the 
value  of  tlie  improvements  by  seeing  and  discussing  what  they  are. 
In  tlio  first  place  he   |)roposes  that  his  clock  should  have  a  heavy 
mercurinl  pendulum  weighing  from  forty-five  to  sixty  pounds,  the 
jars  containing  mercury,  iis  well  as  the  pendulum-rods,  to  be  of 
steel.     In  ordinarv  cases  the  jars  are  of  iron,  but  the  rotl?  are 
always  of  steel  1  believe ;  so  that  it  does  not  matter  very  much 
about  the  jar,  that  remains  the  same  as  before.     The  suspension  ( 
the  pendulum  was  on  knife-edges  in  lieu  of  suspension  by  a  spnug 
The  escapement  he  used  was  a  tnodification  of  one  of  the  form.i 
Denisou's  gravity  csi.".ipfment.     1  do  not  know  whether  it  wai*  any 
improvement ;   1  am  unable  to  say.     Dr.  Waldo  gave  so  very  little 
information    about    it  ;   hut  what  he  did  give   evidently   showed 
that  the  improvement  would  have  very  little  effect  on  the  time  of 
vibration  of  the  pendulum.     The  only  advantage  would  be  that 
the  act  of  unlocking,  which  was  done  by  the  pendulum,  might  be 
rather  more  easy.     He  insisted  on  a  very  massive  support  for  the 
pendulum,  and  there,  I  think,  every  one  will  agree  with  him.     Th^H 
pendulum  no  doubt  ought  to  have  a  perfectly  rigid  suspensioisH 
The  only  thing  1  wish  to  deal  with  at  the  present  moment  is  the 
pendulum  itself,   because  1  have  found  considerable  errors  aria 
from  using  a  very  large  bob  with  a  mercurial  pendulum.     Aboa 
eighteen  years  ago  the  matter  came  very  prominently  to  ray  notic 
when  makinij  designs  for  the  preiient  sidereal  standard  clock  of  tl 
Koyal  Obsenatory.     The  clock  was  to  Ije  constnicted  according 
Sir  George  Airy's  s|)ecification.  and  one  of  the  points  was  that 
was  to  have  a  mercurial  pendulum.     At  the  rime  this  clock  wj 
set  going  I  had  some  other  clocks  which  were  to  be  used  in  trans 
of  Venus  expedifiotvs,  and  for  the  sake  of  portability  they   ha 
pendulums  made  of  jtinc  and  steel  constructed   in   what  was 
that    time  the  ordinary    way ;    part  of  the  compensation  of   tb 
pendulum  being  performed  by  the  erpaiision  of  the  bob.     I  foun 
all  these  clocks  were  very  sluggish  in  their  action.     They  were 
put  in  a  room  in  which   were  means  of  raising  the  temperature. 
When  the  temperature  was  raised  it  took,  before  the  clocks  settled 
down  to  the  new  tfm{>eniture,  twenty-four  hours  for  the  einc  an 
steel ;  but  with  the  larger  mercurial  pendulum  nearly  two  days, 
came  to  the  conclusion  that  it  was  owing  to  the  bob  taking  a  long 
time  to  accommodate  itself  to  the  incrt^ased  temperature.     I  then 
aapported  the  bobs  of  the  zinc  and  steel  pendulums  at  their  cent 
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dpvntj  instead  of  at  ono  end,  so  that  the  expansion  would  hare 
80  in£uence  whatever  on  the  motion  of  the  pendulum.     This  made 
1  iwf  gnat  improvement  indeed,  and  in  the  end  I  laid  the  matter 
Ware  Sir  George  Airy  and  obtained  hia  con.sent  to  p\it  a  zinc  and 
•tail  petiduluiD  t«  the  Greenwich  dock,  which  it  now  has.     That 
tM  pot  before  it  went  to  Greenwich.     I  made  afterwards  some 
apcmnents  with   two  mercurial   pendulums  and  a   jiendulum  of 
nnc  and  steel.     I  took  in  one  instance  a  twu-incli   tnercurial   jar, 
lud  in  the  place  of  the  steel  rod  I  mounted  a  glass  tube  and  filled 
hole  with  mercury  until   it  st<jod  some  distance  in  the  ^lass 
Then  1  put  it  into  hot  water  of  a  temperatnre  of  perhaps 
The  first  efF«?ct  of  thnt  was   to  cause  the  mercury  to  sink 
in  the  tube,  showing  that  the  jar  itself  bad  e.xpanded  before 
took  up  any  increase  of   temperature  wbnt<>ver.     If 
liat-e  in  the  clock,  which  it  woiud  with  any  cbatis;e  of 
,  although  in  a  much  smaller  degree,  you  would  have 
due  to  the  change  of  temperature  aggravated  instead  of 
eoneeted,  owing  to  the  steel  rod  expanding  before  the  merrury  ; 
foa  would  have  the  steel  rod  e.r-panJing  and  the  mercury  xinlcinff  in 
tin  jar — to  a  sniall  extent  if  you  will,  but  still  that  is  the  first  residt 
of  a  riae  of  temperature.      1  mode  another  experiment  which 
hmn  on  the  Bluifgish  action  of  the  pendulum,  and  .shows  most 
caadunvely  the  disadvantage  of  having  a  large  mercurial  jar.     I 
Ittd  two  jars,  one  two  inches  and  one  two  and  three  quarter  inches 
B  diameter  :  I  filled  these  with  mercury  to  a  projjer  height,  and  I 
pal  »  thermometer  into  each  of   them.      The  thermometer  was 
fiaaged  down  into  the  centre  of  the  mercury.     1  took  at  the  same 
lioH  tbe  outer  steol  tube,  or,  rather,  a  short  length  of  it,  and  one 
rf  the  zinc  and  steel  pendulums.     I  pat  tlie  zinc  tube  inside  that, 
aod  *g*i"  inside  that  I  put  a  thermometer ;  I  put  all  these  three, 
&>  two  jars  and  the  piece  of  zinc  tube,  in  a  vessel,  which  I  iilled 
*Tth  water,  and  put  on  a  gas-stove.     I  kept  the  water  at  about 
100°  for  a  couple  of  hours,  until  it  was  evident  that  the  high  teni- 
paralnrft  had  thoroughly  pervsuled  the  masses  in  the  middle  of  the 
soba.     The  thermometers  all  reading  the  same,  1  took  tlieni  out  of 
t^  naier  and  I  noticed  the  time  that  each  one  took  to  cool  down 
4  eMtatn  definite  number  of  degrees.     The  observntious  liegn  n  «  hen 
meb  one  reached  i8o°  ;  I  noted  tbe  time  each  one  took  fruin  i8o° 
to  140°.     The  sine  and  steel  pendulum  cooled  down  that  amount 
B  four  minutes  ;  the  2-inch  mercurial  jar  in  twenty-one  minutes  ; 
dK  jj-inch  mercurial  jar  in  twenty-nine    and  a  half   minutes. 
The  Umea  severally  occupied  in  cooling  down  the  next  twenty 
time*  were  five  minutes,  fifteen  uuuutes,  and  twenty-two  minutes. 
bwoliiig  down  from  120°  to  100"  the  time  occupied  was  eight 
aantea,  twenty-four  minutes,  and  thirty-eight  minutes.     From 
wo*  to  90''   the   time  was  five  minutes,  nineteen  minutes,  and 
taHity-oine  minutes  ;  from  80°  to  70°,   below  which  point  the 
^Ofatiozia  were  not  carried,  the  time  occupied  was  twenty-six 
half  minutes,  seventy  minutes,  and  one  hundred  and  fifteen 
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minutes.    The  variations  were  proportional,  and  Rave  a  ratio  of  t^H 
3,  and  5,  showing  that  a  zinc  and  steel  pendulum  would  accommodabs^l 
itself  to  a  new  fempcnitun;  in  one  third  of  the  time  that  a  2-inch 
mercurial  jar  would,  and  in  one  fifth  of  the  time  of  a  2|  inch  jar ;  and 
of  course  the  clock-errors  might  fairly  be  asi^umed  to  be  in  those  pro- 
portions.    But  the  zinc  and  steel  pendulum  has  an  advantage  that 
is  not  shown  in  this  experiment.     Ordinarily  the  outer  steel  tube 
is  cut  away  very  much,  so  as  to  expose  as  much  .>iurfaceof  the  zinc  ji 
tube  as  possible,  and  the  zinc  tube  itself  is  pierced  with  many  ho!ea,iH 
so  as  to  allow  the  temperature  to  reach  the  internal  rod.     That 
would  give  the  zinc  jiendulum  this  advantage,  that  it  woidd  tend 
to  make  its  action  simultaneous,  a  real  advantage  which   did  no 
enter  into  my  I'xperimeiits,  because  I   wanted  to  keep  the  wat« 
out  of  the  inside,  and  of  course  I  could  not  put  holes  in  it. 
Waldo  claims  as  one  of  the  points  in  his  clock  that   he  ha'j  froa 
45  pounds  to    60  pounds  of  mercury.     That  would  mean   tli 
one  jar  was  4  inches  in  diameter  and  one  5   inches ;  and  thej 
errors  wnmi   to  be  pretty  Tnurh  according  to  the  size  of  the  jap 
and  therefore  his  5-inch  pendulum  would  take  about  twenty  time 
as  long  to  accommodate  itself  to  a  change  of  temperature  as  a  zin 
and  steel  pendulum.     He  claims  an  advantage  on  account  of  th 
extra  weight  of  the  pendulum  ;  but  you  can  give  that  to  a  zinc  aa4. 
steel  pendulum  by  increasing  tlie  size  of  the  bob,  which  does  not 
enter  at  all  into  the  compensation,  all  the  other  parts  remaining 
the  same  as  long  as  you  do  not  overload  the  zinc  which  has  to  carry 
the  « eight.     I  have  given  in  the  pai)er  a  reconl  of  the  performance 
of  one  of  these  clocks  which  was  intended  t^)  be  used  in  the  trans 
of  Venus  expedition.     I  take  it  because  it  was  eipose<l  to  ver 
great  changes  of  temperature.     It  was  placed  in  one  of  the  observ- 
ing huts  and  was  kept  going  for  a  period  of  over  six  months  in  the 
grounds  of  the  Koyal  Observatory.     The  temperatures  of  tbt>  hi  ~ 
varied  very  nuich  as  the  temperature  of  the  external  air.  and   tl 
going  of  that  clock  1  iim  sun?  is  much  better  than  you  would  get  from 
any  mercurial   pendulum,  cert.auily  with  a  jar  of  large  size.     Of 
course  in  order  that  you  may  get  a  clock  to  go  pn)perly  vou  must 
have  all  the  difffreiit  parts  which  perform  the  duty  of  compensa- 
tion acting  simultaneously.     In   the  zinc  and  steel  pendulums  I 
believe  (he  action  to  be  very  nearly  simultaneous,  inasmuch  as  thoH 
parts  are  ulniost  of  the  same  bulk.     There  is  not  one  thick  pieo^| 
acting  in  one  direction  and  a  thin  piece  \a  another  ;  whereas  in  the 
mercurial  pendulum  you  have  gut  the  expansion  of  the  steel  rod, 
which  is  very  stiiall.  and  you  couipen.sate  that  by  the  expansion  of 
the  mercury  in  the  boh,  which  is  very  krge  ;  and  the  one  endentlv 
does  not  act  so  quickly  as  the  other.     The  same  thing  has  beeii 
observed  in  thermometers.     The  bulbs  of  thermometers  I  believe 
used  to  be  nuide  very  much  larger  than  they  are  now.     Iji  a  clodewl 
pendulum  weight  is  an  advantage ;  but  if,  in  order  to  obtain  tha*™ 
weight,  you  get  sluggish  action,  you  will,  in  my  opinion,  commit  an 
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imr  which  is  very  much  greater  than  the  one  you  are  trying  to 
«bntt«. 

Id  aiuwer  to  tbe  Attronomer  Royal,  Mi:  Buckiity  said  that  the 
peoduloiu  of  the  Westminster  clock  was  6  cwt.,  and  was  on  that 
■Rmuit  made  of  zinc  and  steel. 
Thanks  were  voted  to  Mr.  Buri-ney  for  his  paper. 
Mr.  UowUti  was  ca)]ed  upon  to  reid  a  paper  "  On  the  asserted 
Poro»hi»rtfuing  of  the  inner  side  of  the  Penunibrw  of  iSun-spots 
■  the  iSun's  Limb."  He  said  tliat  every  one  knew  of  the 
tod  by  l)r.  Wilson  towards  the  end  of  last  century.  He 
that  when  a  spot  was  near  the  limb  the  nucleus  would 
Bedow  to  the  inner  side  of  the  spot  and  the  outer  side  of  the 
pnnmiRS  greotly  ppnlominate,  whereas  when  near  the  centre  of 
tiiedixk  thn  spot  would  be  circular,  with  the  umbra  in  the  centre. 
Th*  was  that  sp<it»   were  depressions.      But  ho  (Mr. 

Ho«i'  mI  those  effects  Bometiinea  wholly  wanting,  and  he 

iaitaDoed  a  very  symmetrical  spot  which  appeared  on  April  12 
JM.  aod  which  showed  the  umbra  us  central  when  the  spot  was 
dme  to  the  limb.  Father  Perry  had  conlinned  the  observation. 
Dr.  WilM>D  and  Sir  W.  Uerschel,  who  supported  his  theory,  had 
fmn  no  measurements ;  but  the  eitateiuents  of  the  former  were 
•m  careful  and  deliberate  as  to  what  he  had  ubi^erved.  Mr.  How- 
ktt  wxxild  not  suirgest  that  Ur.  Wilson  was  in  error;  he  thought 
d»  f.i  '    ;  solar  spots  were  of  different  descriptions. 

ftvi.  led  that  the  refractive  effects  of  the  [Sun's 

•lOK»jihcr«  miglu  tluHeu,  UKxlify,  and  eveu  brinjj  features  into 
neyt  which  wirre  actually  beyond  the  limb.  This  might  perhaps 
Mcoont  for  some  of  the  a[ipi>arances  sometimes  observed  ;  he  could 
ootcptak  <in  that  point,  but  he  was  »ure  that  the  majority  of  spot« 
jid  oot  present  the  appearance  which  Prof.  Wilson  had  attributed 
^_lo  them,  and  that  if  they  were  depressions  at  all,  their  depth  must  ' 
^■r  exceedingly  slight. 

^ff  Jfr.  Mtiumitr  said  Dr.  De  La  Rue,  in  his  '  Besearches  on  Solar 
^Ktiyticfi.'  measured  a  number  of  photographs  taken  with  the  Kew 
HMoto-beUograpb  v^itb  reference  to  this  very  question,  and  found 
^Ebit  ahuut  one  out  of  every  seven  wa«  an  e.xceptiun  to  Dr.  Wil!>on's 
nle,  the  gn.-at  majority  therefore  following  it.  His  own  impres- 
thuugb  he  could  give  no  numerical  details,  derived  from  the 
ay  "f  thousands  of  solar  photo|,'raplis,  was  in  accoi-d  with 
•  La  RueV  result  ;  a  certain  proportion  showed  a  distinct  coii- 
iou  to  Wilson's  rule,  but  the  great  majority  supported  it.  But 
not  cup-shaped  in  their  interior,  there  was  little  doubt  that 
IpoU  were  90  in  their  exterior  portions,  as  they  wen>  generally  sur- 
loimded  by  bright  facul^  showing  a  decidedly  higher  state  of  the 
fnBnl  surfnoe. 

The  following  papers  were  also  presented : — 
iVo/.  A.  NalL     "  Observations  of  the  Satellites  of  Saturn  and 
'  of  ''  "anion  of  Sirius  made  at  the  U.S.  Naval 

V..,  .//J." 
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/.  E.  Oore.     "  On  the  Orbit  of  C  Sogitterii." 

L.  A.  Eddie.     "  Observations  of  Comet  Fabry  (1885  d)  made  at 
Grabamstown,  Cape  of  Good  Hope."  ^H 

K.  Bryant.     "  On  Kepler' -s  Problem.''  ^V 

Rmial  Observatory,  Greenwich.     "  Observations  of  Comet  Brooln 
(1886  (i)." 

A.  Jlwth.    "  Ephemorides  of  the  Satellites  of  Saturn,   1886- 
87." 

N.  E.  Green.     "  The  Northern  Hemisphere  of  Mars." 

A.  C.  Jiitiiynrd.     "  Note  with  regard  to  the  Invention  of  the^_ 
Achromatic  Telescope."  ^| 

Commander  J.  L.  Heane,  F.K.G.S.,  was  duly  elected  a  Fellow  of 

the  Soeiety. 

The  Meeting  adjourned  at  10  p.u.  ^H 
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DxTREfo  a  series  of  morning  watches  at  the  end  of  April  and  be^ 
ning  of  May,  I  found  several  new  showers.  1  may  mention  th 
of  these,  viz. :— at  327°  +35°,  April  30-May  9  ;  345"  +37'.  May 
3-4;  and  347°  +55°,  April  30-May  i.  The  fonner  may  possibly 
have  some  relation  to  Fabry's  Comet,  the  radiant-point  of  the  latter 
at  the  deaeending  node,  April  26,  being  322''"6  +36'-9as  computed 
hy  Mr.  O.  C.  Wendell  ('Sidereal  Messenger,'  May  1886,  p.  152). 
But  the  observed  meteor-shower  being  a  feeble  one  (though  the 
point  of  radiation  is  very  exact  and  certain),  and  the  Earth's 
distance  from  the  cometary  orbit  being  more  than  10  million  miles, 
it  is  extremely  doubtful  whether  the  resemblance  proves  the 
identity  of  the  comet  and  meteors. 

During  the  week  from  May  28  to  June  4  last,  I  recorded  about 
50  shooting-sturs,  and  found  a  weE-defined  rodi&nt  of  bright 
streak-leaving  meteors  at  333'  +27".  This  position  agrees  with 
a  shower  I  formerly  derived  from  the  projection  of  105  paths  in  the 
Italian  observations  for  May  30,  1870.  1  beUeve  this  stream  is  the 
most  conspicuous  one  visible  sit  the  end  of  May  and  early  in  June. 
The  same  region  just  N.E  of  i  Pegasi  becomes  the  centre  of  one 
of  the  best  obsened  of  all  the  minor  showers  in  July,  particularly 
during  the  last  week  of  that  month.  I  find  a  mean  of  1 1  closely 
accordant  observations  of  the  July  Pegasids  is  at  334^"5  +27"'3. 
In  Mr.  Greg's  Catalogue  of  1S76,  the  average  position  is  placed  at 
338^  +26°,  July  i-Aug.  15,  which  is  slightly  E.  of  the  real  centre. 

On  May  30  this  year,  1  also  noticed  a  display  of  slow,  short 
meteors  fTora  290  +60'",  E.  of  a  Draconis,  and  from  304'  +j2°in 
Vulpecula. 

On  June  4  several  bright,  swift  meteors  were  recorded  from  the 
point  313°  +60°  near  1)  Cephei.  I  obtained  a  good  view  of  this 
shower  on  June  13,  1885,  oud  it  forms  one  of  the  richest  streams 


July  1886.] 


Correspondence. 


255 


r  July  I 
tf  tin  opoch.     Theee  tuidsommer  Cepheids  were  poioted  out  by 
Mr,  Greg  some  years  ago,  and  he  gave  their  radiant  very  accurately 
It  315    +60,  for  the  period  June   11   to  July   11.     It  is  clear, 
howeTtir.  that  it  becomes  active  at  least  a  wt«k  earlier  than  this. 
L^  Th»  shower  is  perhaps  of  more  than  ordinary  interest  from  the 
H  bet  Ibat  Petersen 'b  Comet  of  iii5o  has  a  radiant  at  313    +6o''5, 
^M  fur  June  23,  at  its  descending  nude,  not  far  outside  the  Earth's 
^^  tnrk.     But  the  signiticance  of  the  accordance  loses  much  of  its 
^V  wiugfat  by  the  long  duration  of  the  star-shower,  and  the  absence  of 
H  t  prominent  di.'tplay  on  the  special  night  *  when  the  Earth  makes 
bar  oekrest  approach  to  the  node.     There  are  successive  showers 
ban  Cephcus  all  through  the  summer  months,  and  in  October  the 
bU  of  meteors  is  still  ver}'  pronounced  from  the  «ame  region  near 
%  C«phei.    The  Catalogue  of  Hois  includee  a  radiant  at  315^  +59^ 
(50  roeteors),  for  Oct.  3-Nov.  13,  and  in  October  1879  1  recog- 
oited  it  from  16  paths  intersecting  at  316^'  +59"* 
Briiial.  1SS6,  June  11.  W.  F.  DEITNINa. 

I ,o..........o. , 

^M  To  the  Elditors  of '  The  Observatmtj.' 

^^  The  A'amcnclature  of  the  Constellations  near  the  South  Pole, 

Qvmjatss, — 

With  your   permission   1    would  call  attention   to  some 

iucciu»cie«  of  statement  which  are  to  be  found  in  several  books 

CD  tttroDomy  with  reference  to  the  first  naming  of  the  oonsteliutious 

near  the  south  pole.     Thus  in  the  article  on  "  Astronomy,"  in  the 

ninth  edition  of  the  '  Encyclopaedia  Britannica,'  eight  of  these  are 

»t>t«d  (p.  817)  to  have  been  added  by  Halley,  who  in  point  of 

fact  never  attempted  to  form  or  name  any  constellation,  with  the 

■^^rife  exception  of  the  small  group  which  he  detached  from  Argo 

^^^^ftalletl   Bobur  Carolinum,  or  King  Charles's  Oak.     The  state- 

^^^^ft  of  Arago    ('  Astronomie  Populaire,'  li\T.  viii.  chap.  5),  that 

^^^^r  **  d'apr^  Ajnerio  Vespuce  et  les  navigateurs  qui  jouirent  ies 

proniers  du  ciel  du  Nouveau  Monde,  ujouta  douy.e  constellations 

ooaTellee    aux   constellations   australes   de   Ptolemce,"   hns   been 

frrqaently  misunderstood  to  mean  that  Bayer  first  introduced  on 

^^Bap«  the  twelve  southern  coustellations  in  question  f. 

^M    A   reference  to  Bayer  will  show  that  he  truly  slated  the  matl^er 

^•te  this  way ;  that  various  navigators  had  given  names  to  some  of 

the  constellations  in  the  extreme  southern  part  of  the  heavens,  but 

tlml  the  first  to  clearly  define  and  locate  theee  was  Fetrus  Theodori, 

^^      •  i>(6,  Jiuie  13.     Ko  nieteon  wert  obaerred  from  Oepbeue  during  a  watch 
^^K  of  lihoun  <m  ihu  night 

^M     ]  Xhcy  Kre  Favu,  Toucana,  Gnw,  Phoenii,  Dorado.  Piida  Volans,  Hydrua, 
^B  CVnwIiwm.  Apia  or  liiuca,  Avia  ludica  or  Apua,  Triangulum  Auatrale,  and 
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whom  lie  calls  "  Nauclerus  peritiBsimus."     The  real  name  of  this 
skilful  pilot,  who  accompanied  the  Dutch  expedition  of  four  ships 
which   Bailed  to  the   East   Indies  in   1595,  was   Pieter   Dirckas 
Keyser.     As  might  be  expected,  due  reference  to  his  name,  as 
practically  the  author  of  the  nomenclature  in  question,  is  give  " 
in  tliat  well-known  and  highly  valued   repertory,  M.  Houzeaal 
•  Vade  Mecuni  de  I'Astrononne."    fiutin  this  reference  there  is  an 
error  respecting  Keyser  himself,  which  it  may  he  well  to  point  out 
for  correction  in  future  editions.     It  is  said  of  him  that  he,  in  1597, 
"  revint  d'un  voyage  nux  Indes."    As  a  matter  of   fact  he  never 
returned  *,  as  he  died  off  Bantam  in  Java,  on  the  i  ith  (not  the  ist,  as 
stated  by  AVolf  in  his  '  Geachichte  der  Astronomie ')  of  September 
1596.     One  of  the  ships  of  the  fleet  had  to  be  abandoned  and  was 
burnt  on  the  ist  of  January  1597  ;  the  remainder  completed  the" 
return  joiuriey  in  the  following  August.     Soon   after    Plancii)  ^ 
whose  pu[)il  Keysor  had  formerly  been,  obtained  possession  of  his 
observations  of  the  southern  stars,  by  which  means  the  constel- 
lations formed  by  him  were  afterwards  inserted  on  celestial  globee 
and  charts.     Bayer  gave  at  the  end  of  his  Urutitrmetna  (published, 
it  will   be  remembered,  in   1603)  a  map  containing  these  twelve 
constellations,  but  without  attempting  to  affix  letters  to  the  atan^ 
in  them,  as  he  had  done  in  his  maps  of  the  ancient  groups.     HaUe|^| 
adopted  these  names  of  constellations  in  his  southern  catalogue^^ 
including  also  those  named  by  Koyer,  and,  as  1  remarked  above, 
his  own  asterism  detached  from  Argo  and  called  by  him  Robur 
Ciirollnum,     The  stars  in  those  constellations  he  indicates  entirely 
by  their  posiliuns  in  the  ligurfs  :  and,  as  all  astronomers  are  aware. 
Flamsteed  took  caro  to  give  similar  positions,  in  addition  to  aitixing 
Bayer's  letters,  to  most  of  the  stars  in  the  British  Catalogue.     It 
was  reserved  for  Lacaille  to  give  letters  to  the  stars  in  the  constel- 
lations near  the  south  pole.     He  endeavoured,  unlike  Bayer, 
make  the  order  of  letters  follow  strictly  that  of  the  brightnesses  i 
the  stars.     To  use  his  own  words  : — "  Lucidiores  primis  alphabttti 
litteris  notavi,  ita  ut  diversi    gradus   maguitudinis  aut   cluritatis 
ordinem,  ut  plurimimi  setjuantur  alphabeticum  ''  (•  Ctelum  Australe 
Stellil'erum,'   p.    157  t).      Yet,   us   Br.    Gould    remarks   in   his 
'  TJraiiometria  Argentina,'  this  object  was  by  no  means  accurately 
carried  out,  there  being  many  exceptions  to  this  intended  corre- 
spondence, (he  cause  of  which,  as  Dr.  Gould  points  out  (p.  54), 
is  not  far  to  seek.     Very  few  of  the  9766  stars  contained  in  tbsiH 
'  Coelum   Australe '  were  observed  more  than  once,    so   that  tho^| 
estimates   of  their   magnitude  were  necessarily  hasty  and  often 


•  See  a  paper  by  Olbcrs,  "  tJebcr  die  neuem  Slernbilder,"  in  Schuniadicr'a 
'  Jnhrbucb  far  1840,'  u.  249  ;  also,  tor  on  account  of  the  ro}-ng«,  R.  A.  C.  de 
BenneviUe's  "  Recueil  aeR  Vojages  qui  ont  serri  a  I'cJtnblisiieracDt  et  aoxprogri* 
de  la  Oompagnie  de*  Indes  Orientales  fomuie  daue  les  Frunincea  Uuiee  dee 
Paii  Bus." 

t  I.  e.  in  numeration ;  no  number  of  page  ia  actually  printed  after  141,  the 
first  of  thoae  which  ooutaiu  the  Southern  Catalogue. 
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affected  by  mtmospheric  influences.  Moreover  the  notation  seems 
to  hare  been  adjusted  after  Lacaille's  return  to  France,  when 
there  wu  no  means  of  referring  to  the  sky  in  doubtful  cases; 
ud  he  also  appears  to  have  modified  his  observed  magnitudes  in 
MHM  instances  so  as  to  produce  a  bett«r  accordance  with  those 
ttdgned  by  Halley  when  observing  at  St.  Helena. 

BWkh»th.  .886.  M.y  j.  Y°""  ^^^"^^4 

'  W.  T.  Lx»K. 

The  Density  of  Algol. 
OnruMEir, — 

"With  reference  to  Mr.  Maxwell  Hall's  very  interesting 
psper  on  this  subject  in  the  June  number  of  the  '  Observatory,'  I 
vjeh  to  point  out  that  the  data  he  uses  are  not  quite  correct.  At 
inaiimam  Algol  is  not  quite  equal  to  a  star  of  the  second  magni- 
tude. Sir  John  Herschel  estimated  it  2*62 ;  it  is  2-31  in  the 
*  Harvard  Photometry'  and  2*40  in  the  '  Uranometria  Nova 
Oioniensis;'  and  at  minimum  it  is  certainly  brighter  than  the 
fourth  magnitude.  According  to  Prof.  Schonfeld's  observations, 
the  variation  of  light  is  included  between  the  magnitudes  2*2  and 
37-  Taking  the  "light  ratio  "as  2-512  (the  value  now  generally 
adopted),  we  hare 

L2.J=(2-5l2)l»LsT, 

or  Light  at  maxiiniim  =  3*981  x  Light  at  minimum ; 


■•■^) 


r'V     3-98i  — I 


ind  !1 =0-865. 

Scfaonfeld  gives  the  light  at  maximum  as  20-8,  and  the  light  at 
Dinimum  as  5*6,  whence 


(0"-^ 


fr'V     20-8-5-6 


and  "^^  =0-854. 


r 

According  to  the  late  Prof.  Schmidt's  observations,  the  fluctua- 
tions of  light  extend  over  9^  hours;  and  from  photometric 
neasurea  at  Harvard,  Prof.  Pickering  finds  the  duration  of  the 
Bgfat  variation  to  amount  to  10  hours.  Adopting  the  latter  result, 
trehaye 

2(r— r')_   15 

2xa        4129 

.  2r'       too 

and  — =^ — , 

2ira     4129 
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have  s  period  of  little  more  than  5  jears.  The  '  Annuaire '  indeed 
ffiyes  the  period  of  Tenipel's  Comet  as  6*507  years,  in  which  case 
it  could  not  have  passed  its  perihelion  in  the  year  1766  ;  but  this 
period  seems  to  be  wrong,  iiia-sniuch  as  its  three  observed  visits  in 
1867,  1873,  and  1879  took  place  at  intervals  of  rather  less  than 
6  years.  A  period  of  about  1 9  days  less  than  6  years  would  bring 
this  comet  to  its  perihelion  at  the  same  time  with  Burckhardt's ; 
but  while  there  is  n  good  agreement  lietween  the  other  elements, 
the  difference  in  the  computed  perihelion  distance  is  large.  I  give 
the  elements  of  Tempel's  Comet  as  computed  by  Ilind  oa  ite  visit 
of  J873:— 

«-.  8.  I.  ;.  II. 

Coan*ofi766 15>°  13'     74°"'     8°     i'    o-jggg    Direct, 

Tempel's  Comet  1867 ...     238       i      78    43      9    46      ri87i    Direct. 

The  '  Annuaire  *  brings  ir  and  a  into  closer  agreement,  but 
aggra^Tites  the  coutrast  of  perihelion  distances.  This  comet  of 
1766  has  been  conjectured  to  be  identical  with  that  of  Winnecke, 
but  the  latter  could  scarcely  have  passed  its  perihelion  in  the  year 
1766. 

The  Comet  of  Faye  is  possibly  identical  with  that  of  1366,  but 
ChamWs  omits  to  state  whether  the  motion  of  the  latter  comet 
wa.i  direct  or  retrograde.  If  direct,  the  agreement  of  elements  is 
very  fair,  and  assuming  the  number  of  rxnolutions  to  bo  63  we 
obtain  a  period  of  7 '571  years.  The  actual  period  according  to  the 
'Annuaire'  i.s  T^dd  years. 

I  will  only  add  one  other  conjecture.  The  elements  in  this  case 
show  a  considerable  discrepancy,  but  possibly  the  difference  would 
diminish  on  computing  elliptic  orbits  for  the  first  two  comets.  It 
is  that  Westphal's  Comet  of  1852  is  identical  with  the  comets  of 
1779  and  1706,  its  true  period  being  Iwineen  72  and  73  years, 
instead  of  Iwtween  67  and  68,  as  computed  in  1852. 

I  subjoin  the  elements  in  the  last  two  instances  : —  ^m 

ir.  Q.  q.  II.         H 

Comet  of  1366  66°  iiz°  6''  0-958      ?  ■ 

Face's  Comet  1843  ...     49    34'    Z09    29'     11    iz'     i'69i5     Dinct.     ^ 

Comet  of  1706 7*°  19'      13"  11'     55°  «4'    o'4i58     Direct. 

Oometofi779 87    14       15      4.     32    30     07131     Direct. 

Weatphal  1852 43    iz      346    13     40    58      i'Z5io     Direct. 

Dublin,  i«86,  June  14.  W.  H.  8.  MoNCK.  J 


NOTES.  ■ 

RoTAL  Obsekvatort,  Qbezxwicu. — The  annua!  visitation  of  this 
Observatory  was  on  Saturday,  June  5,  when  the  Astronomer  Roval 
presented  his  Eeport  for  the  past  year  to  the  Board  of  Visitors. 
J-'rom  Section  II.,  AstronoraicsJ  Observations,  it  appears  that  con- 
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^^^^Bi?i>  ran?   has    been   lH-gU.i»'i>d   on   the  inveatigation   of  the 
"^T-  ition."     '*  A  discussion  of  the  colli  mation-obnervat  ions 

Bi4'  _,     lit  the  year  18S5  with  the  reversion  prism  shows 

tint  for  the  regular  observers  the  personality  depending  on  the 
appurnt    direction   of   measureraeut  is  extremely   stnall.      The 
pcnotulity  due  to  direction  of  motion,  as  deduced  from  the  results 
"'  — '^  —  ■:]  and  onlinarv  transits  of  clock-stars  with  the  reversion 
%-ar8  to  be   more  decidi?d,  thoujL^h  the  amount  is  small 
-"U'  jit  111  tlie  case  of  one  observer."     The  Personal    Equation  In- 
ftnunriDt,  mentioned   in  the  lost  report,   was  completed    in  the 
Htamo,  and   the  absolute   personal   equations  obtained   by   its 
■(■W  Mem  to  show  that  all  the  observers  observe  too  late,  the 
4Uhmu»  between   the  several  observers  agreeing  well   with  the 
mbtive  penonal  equations  found  from  observatiou  of  clock  stars. 
Th*  pfwooal  equations  in  eye-and-ear  transits,  deduced  from  obser- 
utiijn*  of   Htars  both  chronographically  and  by  the  eye-aml-eur 
iD»'ihiKl  at  the  same  transit,  are  nearly  the  same  as  for  chrono- 
.|ih.ic  transits,  except  in  the  case  of  one  observer,  for  whom  the 
'weoce  amounts  to  about  o*'6.     Mr.  Turner  has  recently  investi- 
tJie  iiiacordance  between  observations  for  coincidences  of  the 
rs  made  respectively  through  the  apertunw  in  the  cube 
trail  Hit -circle  and  with  the  instrument  raised,  and  has  shown 
to  be  due  to  the  cutting  off  of  portions  of  the  object-glasses  by 
not    to   any   effect    of  temperature.      The   usual 
the  Nun.  Moon,    Flaneto,  and  fundamental  stars 
h  rif^ilarly  niadi?  during  the  past  year,  together  with  other 
Mat*  fT»>rn  n  working  catalogue  of  some  2750   stars.     A  ten-year 
atal"'  h   i88o"o,  will  be  in  formation  at  the  end  of   1SS6. 

Ilteai  :  alogue  of  stars  observed  in  1885  contains  abeut  1250 

•taiB.  i>t>>«rrvatiims  of  the  Moon  with  the  altazimuth  have  as  usual 
brea  restrict*>d  to  the  period  from  last  quarter  to  first  quarter  of 
•Kb  lunation.  "The  optical  performance  of  the  I>a<sell  equiitoreal 
•ppcan  now  to  be  !«atisfactory."  Li  the  8pectroseo{)ic  department 
the  meiuaree  of  the  displacement  of  lines  in  stellar  spectra,  for  the 
ion  of  the  motions  of  stars  in  the  line  of  sight,  h.ive  been 
on  aa  osual.  The  oliservations  of  Sinus  during  the  past 
months  indicate,  as  in  the  last  three  years,  a  displacement 
tlw  y  line  towards  the  blue  (corresponding  to  a  tnotion  of 
approach),  the  amount  In-ing  slightly  larger  than  in  the  preceding 
year."  The  spectrutn  of  Nova  .■Vn<lronie<ia<  was  examiued  on  six 
aigbta,  and  that  of  Nova  Orioni.s  on  thn>e  nights.  Comet  e  rS85 
WW  obserred  with  the  8[)eclroscope  on  two  nights,  and  the  red  star 
ji  Scbjellerup  on  one  night.  The  areas  of  both  a|)ota  and  faculie, 
as  flio«rn  frwm  photographs  of  the  Sun,  have  a  marked  diminution 
ia  1885  M  compared  with  1884,  the  mean  daily  area  for  1S85  being 
ia  web  case  only  three  fourths  that  of  the  previous  year.  The 
4iBiaatk>n  in  the  spotted  area  has  taken  place  principally  in  the 
Bortbcm  hemisphere.  There  were  12  davs  since  the  date  of  the 
laM  report  ou  which  the  Hun's  disk  was  observed  to  be  free  from 
tpota. 
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The  mean  tempernfure  of  the  year  1885  wasi  48^-6,  beinp  o"-; 
lower  than  the  avenit'i-  of  thp  preceding  44  years.  The  maxiniuiu 
air  temperature  (in  the  shade)  w-as9o'''2  on  July  26.  and  the  niini- 
inuiu  22''"3  on  Jan.  22.  As  regardu  the  iong-fontinued  cold 
weather  this  spring:  the  mean  fnmperature  for  the  whole  peritid 
18S6,  Jan.  s  to  March  18,  \vas33'-8,  being  ^'-'-g  below  the  average  ; 
the  lowest  tempeniturc  recorded  was  i6'^-5  on  1886.  J.in.  7.  The 
greatest  daily  motion  of  the  nir  was  704  miles  on  Jan.  1 1.  The 
nunibi'r  of  hours  of  bright  sunshine  recorded  by  Campbell's  sun- 
shine instrument  during  1885  was  1261,  which  is  about  60  hours 
more  than  the  average  of  the  preceding  8  years.  The  period  of  the 
annual  trial  of  chronometers  is  to  be  changed  so  that  the  rating 
will  commence  in  July  instead  of  Januarj-.  There  is  also  to  be  a 
trial  of  Deck  Watches  in  ^'ovember.  No  further  action  has  \^ 
taken  as  regards  the  establishment  of  hourly  time-signals  at  t 
Liwird  or  Start,  as  the  arrangements  for  prelim inarj-  trial  of 
collapsible  cone  at  Devonport  are  not  yet  com]ileted. 

No  change  has  taken  jiliice  in  the  constitution  of  the  staff.  ITnd( 
the  heading  of  General  Kemarks,  the  Astronomer  Koyal  savs  : 

"  Commencing  with  the  year  1SS5,  Greenwich  ciril  time, 
reckoning  from  midnight  to  midnight  and  counting  from  o  to  24 
hours,  has  been  adojvted  in  the  Spectroscopic  and  Photographic 
Results  as  well  as  in  the  Magnetical  and  Meteorological.  It  ia 
proposed  to  defer  the  introduction  of  this  time-reckoning  into  the 
Astronomical  Results  till  the  year  189 1.  for  which  year  the  Board 
of  Visitors  have  recommended  its  adoption  in  the  Nautical  Abnuiac. 
In  an  Obsenatory  such  as  this,  where  obsenntion?  of  various 
classes  are  carried  on.  there  is,  however,  considerable  inconvenience 
in  the  retention  of  the  present  astronomical  day,  which  now  involves 
the  use  of  two  systems  of  reckoning  mean  solar  time  in  the  same 
establishment. 

"  The  construction  of  an  object-glass  of  28  inches  aperture  and  of 
aS  feet  foi-al  length,  with  suitable  tube,  to  be  mounted  on  tho 
South-east  Equatoreal,  has  \ieen  authorised  by  the  Govennm-nt,  and 
the  necessary  funds  have  lx:^?n  }>rovidcd  in  the  estimates.  The 
work  has  been  entrusted  to  3Ir.  Grubb.  with  «hom  I  have  arranged 
the  details  of  the  tube,  which  is  to  be  of  special  construction, 
adapte<l  to  the  conditions  of  the  mounting,  and  available  for 
spectroscopy  and  photography  as  well  as  for  eye-4)bservations.  Mr. 
Grubb  proposes  to  ])rovide  means  for  readily  separating  the  lenses 
of  the  object-glass  to  such  a  distance  as  w  ill  give  the  proper  corr«y 
tjon  for  photographic  rays.  Messrs.  Chance  are  engaged  in  the 
nianufacture  of  the  glass  for  the  lenses,  and  have  already  made  a 
flint  disk,  which  promises  to  be  vi-ry  satisfactory. 

"  In  view  of  the  recent  devehipment  of  astronomical  photography, 
I  propose  to  have  construi-ted.  for  u«*  with  the  present  t2|  inch 
refractor  of  the  South-east  Equato.-ifil.  .1  iMinMiiaiiun  of  n  i-ouvki 
flint  and  concave  cn>wn  lens,  wh;  d   nlxjut  2  tret 

within  the  focus,  would  correct  LU^^^^    11.  aberration  of  the 
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t,lii«*  irlwn  for  the  photographic  ra_v9  without  alteration  of  the 
H.     If  this  plan  docoeoda,  the  iiutrumetit  would  then  be 
.'t<«fl    for    photography,   thankn   to   the    Hrniness    of   ita 
I  ■  i.:  !\nA  tho  excellence  of  its  driving  dock.'" 


Tm  rxrrtiwiTT  (1BS15KTATOKT,  OxpORD. — The  Eleventh  Annua] 

foT«3r»  of  the  S&vilian   Professor  of  Astronomy  was  read  to  the 

Rntrdof  Visitors  of  the  University  Dhservntory,  on  June  i6,  1886. 

We  \fiun  from  it  that  the  praotipal  loctuiv*  offpred  at  the  (Jbser- 

ntarj  ha«*  been  attended  by  the  average  nuinl)er  of  students,  and 

that  lh»   instniments  generally  are  in  excellent   working  onh-r. 

TV  ffiiaij  oheervatory  erected  on  the  roof  of  the  I^ecture  room  has 

ten  llMtnd    useful   in    the  counte  of   the  year   for   the  practical 

iartnKtion  of  the  student's.     The  De  la  Hue  reflector,  after  sonie 

ItiTtj  vftLn  of  constant  work,  has  exhibited  the  natural  symptoms 

of  w(«ar  in  the  more  delicate  working  parts,  and  Dr.  De  la  Rue, 

his  aofu*tonied  generosity,  placed  a  sum  of  money  in  Prof. 

Pntchanl's  hands  for  the  renewal  of  the  parta  in  question.     A  new 

»pry  effective  slow   motion   in  declination   has  already  been 

hut  further  modifications  in  the  Kight  Ascension  movement 

ne**8sary. 

Astrtinomical  work  of  the  year  has  included  the  publication 

the  •  Uranometrin  Nova  Oxoniensis.'   which  has  been  followed 

e  award  of  the  Gold  Medal    conferred  by  the  Royal  Astro- 

So*?icty  for  the  researches  contained  in  that  work  and  in 

rommiiiu'cntions  made  to  that  learned  society.     In  order 

ilete   rhis  work,  the  measurement  of  the  magnitude  of  an 

rt]iufoppnl  zonf-  of  stars  has  been  undertaken,  by  means  of  which  it 

il  now  be  possible  to  connect  (ho  comparative  brightness  of  stars 

southern  hemisphere  with  those  already  determined  in  the 

hem.     The  two  Nova-  in  the  constellations  of  Andromeda  and 

ion  have  also  lieen  carefully  observ'ed. 

Prttrhard  proposes  now  to  direct  his  attention  to  astro- 
photography,  a  department  of  work  for  which  the  obser- 
19  well  equipped  and  in  which  it  has  already  secured  some 
Me  results. 

Tl*e  directions    in    which  the.se  investiijations    have  Ix^n  thus 

I    ■Uplied  refer,  ist,  to  the  relation  which  exists  between  the  photo- 

HH^^and  the  photo};raphic  magnitude  of  stars ;  2ud.  to  the  reliable 

^^^^Smity  of  the  photographic    film ;  and  3rd,  to  the  amount  of 

^^ptaDOmical  accnnu'v  attainable  by  measurementfl  on  the   ^arae. 

^^mf.  Pritchard  hopes  that  in  the  course  of  a  year  the  parallax  of 

ctrtain  stars  will  be  redetermined  by  this  new   prof-ess,  even  to  a 

l^mter  degree  of  accuracy  than  has  hitherto    been    achieved    by 

direct  in»trumental  application. 

Th*  Report  concludes  with  the  statement  that  the  finances  of  the 
<)(M>nratorr  are  in  a  «afisfa<'tory  condition,  and  with  a  recognition 
4 de  strru-Bj  of  Messrs.  Pliinimerand  Jenkins,  the  two  assistants. 
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.-..—  ..  X-.       -jTi_~.    •  .••^■^^rranot  «jiiano3i*~  iron.  -wioA  «-  it 

■'._. .    ■■  -..-  r-ru   .  .-  .-*-v  ^mim.    1:  i»  iu»:'  s»£>vx  laa:  tfe 

si  -  ■    '1-1  -L"^  t^.^:  ~  :-  ^uttsapMrL'T  eiiiimi«;**d  scb  Tie  xciit 

ae--~  •_-'  c    --■  1  st^-  :-  -:r. :  -  Taciiic  in*  mfxn  x  tw-  fc«ar  nsiia 

.-rz.-.-.-'i    ■•  .■  -rr— r_:  -   •  •*:  di-*<r;.r  aac  *vr  re&iedaD  viik  ^ 
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li  ..T  ^~i.:^  i-r  T-:;-_--  :-  T-sriokl  circir^  Prx.  Hkukw  liahs 
s.;t:-T  r  -  !•!  rr;.>^~'.i:  .•:  tat  i.im.  A  f^s  r -*- B  ms  i  patlr 
>*.-sij*T  -^r  r-iA.'r."^  "-iTS.-r  ."f  tiir  serj**  kre  prcoiijir  t«t  small 
::  v-_-.-.r.:>r-:.  Zr.  :i.-"r-_::-i.u.  Kid  jiur;  ;■  ■::•  STcoi  tbe  dificnine* 
vtc'.:  -  .">-  •  r~-  ri  .  J.-  TTi—  L>-  :ii.'.aie:  :a  tbr  otiMiitaQon 
r.  iji^.n.-  JiT  ":•.>::■.!■  :•:."  'iit"  d*t»  ;•:  :"r»r  hiebtst  laiue  in 
irv -ru:  "-ii  ":t  -.it  .\---r  .r  ini-crt  .•:  a  T.rrric»j  dirle  can  be 
;in::^.':-:.  :■■  -■»"-;•  rr-ai-r*  v-.:i.  :■;  -:•-■-  a  pair  of  eoliimaton 
iixiTri  1.:  r-j-.-i  ;<":»;-•.  f.i  i..t-:  •■•^t-  •#:•»  iTir-cibsenations.  made 
'cTr-r--  lzjl  :'  ~fr.T;  c_  ."ir  zt  r:  "'■Tirc  :;-r  lir  sasoe purpoce.  A 
f .•!■  :ii.- «•  -  :•:  !.-:*■.•  i'?  ~-r-i:»i  a:  r-'-T-^arsg  The  dexnre  of  a 
ir-T-j-A.  Ji.-;-jr.  tj  iT-'-.-.-iiip::^  :>»  ■.■•:>-7:  and  eTt^*nd.  with 
B^!-!.:!"-  i:_-r:i:«i  .•:  a'^iir—Lj  tie  iaae  r«~i:  bj  observing  a  star 
bw;i.  i:."i!C^.j  t^^ti  Vj  rrf-;-::;L  wirh  l'at  p  »uc«<e*sirel_v  west  and 
«»':.  tjc  Tati^i'  "Vr  t:.-*:.  ■:•:  :=■=•  fc^r  obirnanoas.  demonstrates 
\}i-  *-j*rj'.ri:T  c :  ::,*:  lav-r  :-.r-:hod.  aad  ir  :«.  in  Prof,  llarkness' 
op:ijj'>rj.  tbr:  ttio-t  iATitra:-*- .rr  ;ro«dutv  biiheno  devised  for  freeing 
an  ol.rt*ri'fjd  dwriiijiitjvr.  froLi  the  e£Ffin  of  riexure.  One  of  the 
ni>MsX  ini\fjrr*ux  fa'-r*  brou;£;,t  out  in  this  paper  is  that  whenever 
th«r  fl<f^ur»r  ifjrrfTVUon-  art  either  neglected  or  imperfoeilv  known, 
th«?  ••ffvct  of  u*iii2  a  nadir-point  determined  from  retleotion  obser- 
vatioiiD  of  stars  is  to  make  the  nadir-point  a  function  of  the 
z<5iiiih-<lis«anc*H  of  the  stars  <;ni ployed,  and  thus  to  substitute  an 
uiiHlnlil'-  jKiint  for  tb«;  fixod  one  given  by  the  collimating  eyepiece. 
Ill  fiitulaiiKsnlal  work  such  a  sulMtitutiori  is,  of  course,  absolutely 
fnlitl.  I'nif.  liarkiK-HH  shows  that  when  there  are  terms  in  the 
iliixiin-  d«|j<;ii(iinK  on  multiples  of  the  zenith  distance  they  cannot  in 
•  WiiHliiiiKl-oii  ObHcrvationB  for  |88».  Appendix  III. 
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be  completely  eliminated,  and  therefore  that  star-plnoes 
from  a  sini;le  mstrumerit  iire  likely  to  be  afPected  by 
»tic  errors,  w  liich  will  upjiear  when  the  work  of  different 
'nutrumente  is  compared  lon^cther.  Ttie  dete<'liou  and  elimiiiation 
d  the  •■mir*  in  question  can  probably,  the  author  thinks,  be 
pmti-  i-d  by  the  nse  of  equal  altitude  instruments  of  the 

■nith  ;.  i^->  ..jk,^  class,  which  have  been  found  to  be  so  remarkably 
(we  tram  all  systematic  errors. 

I  tl»  conc-liidirig  paragraph  of  this  paper  Prof,  llarkuess  points 
:  that  in  observing  the  Sun  with  a  meridian  instrument  it  is  not 
to  prevent  tho  solar  roya  from  disturbing  the  adjustments. 
»phv.  however,  seems  to  afford  an  escape  from  this  ditlieulty. 
A  In'  '••  might    be  so  constructed    that    its    eyepiece  can 

t*««iil.  ved,  and  a  sensitive  photographic  plate  inserted  just 

tU»  win?  pystom.  Then  with  the  eye])icce  in  position,  stars 
I  otMerved,  and  the  instrumontAl  constants  determined  in  the 
•oil  wmj  ;  while  at  noon  a  photographic  plate  can  be  inserted  and 
a  iaatanteneous  exposure  will  sutlice  to  give  an  image  of  the  Sun 
vilii  the  transit  and  declination  wires  of  the  instrument  imprinted 
BpoD  it.  The  position  of  the  Sun's  centre  relatively  to  these  wires 
laa  be  meftsured.  and  thus  an  accurate  determination  of  its  H.A. 
•ad  dedinaliou  can  be  effected.  Applied  in  this  manner  Prof. 
Harkness  thinks  that  photography  would  probably  yield  results 
in  accuracy  to  any  hitherto  obtained  by  the  usual  methods. 


UxnrcBSAL,  OB  World  Time  *. — After  discussing  the  general 
■iwtioii  of  Universal  Time  in  this  pamphlet,  the  author  (Prof. 
WciM,  of  Vienna)  goes  on  to  speak  of  the  effect  of  its  introduction 
OQ  Sciooce,  particuhirixing  two  sciences.  Astronomy  (including 
JCsn^atiati)  and  Sleteorology.  The  latter,  he  points  out,  is  mainly 
with  elements  depending  on  the  position  of  the  Sun 
re*<pe«"t  to  the  meridian  of  the  place  of  obsen'ation,  and  it 
b<'  impossible  t^i  express  the  basis  of  meteorological  ]thcno- 
by  means  of  Universal  Time  shortly,  precisely,  and  in  a 
Jlr  intelligible  manner;  for  example,  the  temperature  daily 
mm  oocurs  shortly  after  2  hours  after  midday.  Now  in  the 
tannage  of  Uuiven«al  Time,  this  law  would  be  thus  expressed  :  if 
ve  mcreue  the  number  14  by  the  difference*  of  longitude  in  time 
from  Greenwich  when  we  are  east,  or  diminish  it  when 
I  west,  then  we  obtain  the  time  at  which  in  this  place  the 
'  temperature  is  highest.  But  who,  asks  Prof.  Weiss,  would 
Mwognice  in  this  statement  the  above-mentioned  simple  law? 
Aftronomy  would  be  affected  by  the  introduction  of  Univerfal 
Sae  much  less  than  Meteorology;  as  the  astronomer  rei'i»rds  all 
vfttions  in  bis  local  sidereal  time,  it  is  practicilly  imiifferent 
I  to  what  system  of  time-reckoning  his  results  are  ufterwards 
^ndncod.    Prof.  Weiss  points  out  how  advantageous  it  would  be 

*  Zsrfnfe  dcr  Wrltzeit :  SoiidpraMruck  aim  dem  Aatronoini><<hcn  Kalcndar 
r»  im.    VTma,  1S86. 
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WfTf  thp  various  Astronomipal  Ephenierides,  which  are  now 
pufcd  for  difffn-nt  meridiiuis,  all  conijiuted  for  a  single  one 
this    means    much    unneressarv   duplipation   of   work    might 
avoided.     For  thi»  accomplishment  of  this  reform,  however,  it  is 
imperative  to  wait  for  the  introduction  of  World  Time  Renerallv, 
AVith  regard  to  the  proposal  to  change  the  beginning  of  the  astro- 
nomical day  from  noon  to  midnight,   l*rof.   Weiss  remarks  that 
although  in  civil  life  midnight  is  the  most  convenient  epo«-h  for 
commencement  of  the  day,  lor  astronomers,  whose  principal  work 
is  during  the  nij;ht.  this  is  by  no  means  the  case.     Again,  astro- 
nomers are  accustomed  fo  count  the  different  kinds  of  days  intro- 
duced by  them  from  the  uppor  culmination  of  the  object  by  whoai|l| 
transit   time  is  determined.     Thus  the  sidereal  day  begins  «"it^^ 
the  culmination  of  the  First  Point  of  Aries  ;  the  true  day  with 
the  instant  when  the  true,  the  mean   with  that  when  the  mei 
Sun  passes  the  meridian.    All  that  can,  under  these  circumstances, 
fairly  demanded  of  astronomers,  is  that  they  publish  their  resultfi. 
far  .18  they  involve  time-data,  in  that  system  which  is  the  prevail 
one.     But  Prof.  Weiss  thinks  that  they  should  be  allowed  to  ret 
their  present  beginning  of  the  day,  supported  as  it  is  by  (-onsidpi 
tions  of  convenience  and  of  logic,  until  the  necessity  for  a  chan 
becomes  evident.     Although  the  astronomers  of  one  country  might 
give  a  great  deal  of  trouble  to  all  the  rest  by  introducing  a  new 
time-reckoning,  still  such  a  course  of  action,  instead  of  b<,'ing  s 
step    towards  that  uniformity   which   history   teaches   us    is   the 
natural  direction  in  which  mankind  advanres  in  all  such  matters, 
would  be   a   distinctly  retrograde  step  as  a  disturbance  of   the 
present  unifonn  system.     Should  astronomers  come  to  an  agreo- 
ment  with  regard  to  the  prnposed  change  in  the  beginning  of  the 
day.  Prof.  Weiss  considers  that  the  change  might   then  be  made, 
but  not  until  steps  were  taken  by  which   it  could  be  intro<iuced 
simultaneously  throughout  the  whole  astronomical  world. 


Univkrsal,  OB  WonLB  TiMK. — The  advantages  and  disadvan- 
tages of  the  proposed  new  system  of  reckoning  time  have  l)p«.'n 
pretty  thoroughly  discussed  from  the  points  of  view  of  the  civilinii 
and  astronomer ;  the  following  treats  the  matter  from  the  stand- 
point of  the  poet : — 

"  According  to  the  new  method  of  reckoning  time,  what  would 
become  of  Thomas  IlofKl's  lines  on  the  Ghost  of  a  Negro,  which 
apjwared  at  midday  instead  of  midnight,  marking  the  ])oint  so 
clearly,  tlmt  all  the  world  can  see  bis  meaning  when  he  says — 

■  'Twim  twelve  o'clock,  not  twelve  at  night, 

Uiit  Iwplve  o'flock  rit  noon ; 
BecnuBc  tl)e  sun  wiu  rliining  bright, 
Anil  not  llip  silver  moon.' 

"  Now  suppose,  for  a  moment,  the  proposed  horological  inversion 
had  brought  noon  to  some  other  hour,  say  seven — a  thing  possible 
somewhere  or  other  in  the  British    possessions,  as  in  India,  if 
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fiiwrtHrirh  ilarts  the  incridiati.  Now  how,  by  any  possibility,  could 
il-sl  i.i-.r  liv'Tiniiiiated  »o  clearly  between  day  and  night  under 
iiiv  ac«  5»*t«nj?  lit"  might  have  been  understood  in  his  itninediate 
Inohtj  it  be  had  put  it  somewhat  as  follows — 

'  'l'w«a  seven  o'clock,  and  not  mnct<<«n, 
As  9e»i-u  o'clock  WM  noon ; 
Pt»r  oTerlif  ad  the  bud  wba  Men, 
And  nut  lh«  nlrer  mooD.' 

■iild,  however,  hove  put  a  footnote  to  oxplain  that  the 

>irittpn  for  the  uieridiiin  75    ea<t  longitude,  uud  must, 

I'iditied  to  suit  any  other  meridian.'' — Bath  Journal. 


I'll  UNE  OnsERTATOBY. — Mr.  Ellery'g  Report  for  the 

mr  '  -liiue    30,    18S5,    has   recently   been    reiM'ivod.     He 

ttauka  that  the  Great  Telescope  lia»  continued  to  do  satisfactory 
•ork,  ud  may  now  bo  considered  to  be  in   eicelleut  working 
ttta.     The  first  part  of  the  results  of  the  work  with  the  Heflector 
<or\,*  No.  no,  p.  204),  from  its  lirst  erection  in  1869  Ut 
Bt  date,  has  at  last  been  piiblished.  and  Mr.  Kllery  hopes 
it  up  very  shortly  nilh  other  parts,  containing  jjlates  and 
ions  of  ail  the  nebulw  hitherto  observed.     The  instrument 
jployed  in  observing  the   southern   nebida>,  but  among 
doiial  observations  made  with    it   throughout   the  year 
■ned  the  formation  of  three  regional  charts  of  taint 
_  €  Orionis,  ij  Virginis,  and  ij  Serpentis,  at  the  re<|uest 
<if  IW  AiuiTicaa  C'oujmittee  for  establishing  standard  magnitudes 
of  faint  «ta'^.     The  work  done  with  the  south  or  north  cquatoreals 
(irf  8  i  4<  inches  aperture  respectively)  comprises  obser- 

ntion  iiar<l*>  and  VVoliTs  Comets,  meumires  of  ■■  Centiuiri 

coc*  a  niiinth,  Ijenidcs  experimcntx  with  Pref.  Prilchard's  nieth<xl 
gf  (tvllar  (ihotonietry.  The  piiotoheliograph  is  al^o  in  good  order. 
An  altrrntiun  has  Ix-eu  made  in  thin  instrument  so  as  to  secure  a 
af  8  inches  diameter,  iuisti/ad  of  4  inches  as  fonnerly. 
*ooin  an  the  necessary  focal  adjuxtments  are  completed,  the 
t  »f  Wg^T  sun-pictures  will  be  commenced. 
New  Transit  Cin'le  of  8  inches  B|>erture  has  been  in  con- 
»inoe  August  2;.  1884,  and  has  proved  very  satisfai  tory 
ia  tnry  respect.  In  Mr.  EUery's  opinion,  the  instrument  thrcugh- 
•rtr»*'"'  nt  credit  upon  the  makers,  Mcs.'irs.  Troughton  and 

ftevi-  ."ridian  uork  comprises,  Ixjsides  the  usual  obsena- 

tioH  '  d  clock  stars,  a  set  of  .stars   selected  by   Dr. 

lfl»4;,  ■  Min  of  itone  and  Transit  of  Venus  observations, 

I  obamr«d  with  comets  and  stars  selected  from  the  Melbourne 
The  numbt-r  of  R.A.  and  Declination  observations  maile 
vifli  die  tnutsit  cinle  was  2287  and  983  respectively.  The  sixth 
niiUM  o(  the  '  Results  of  Astronomical  Observations.'  giving  'he 
lenito  for  the  yearn  1876  to  1880  incln.sive,  was  publish' d  in 
Tdnary  1885,  iu»d  ha.s  been  distributed.  A  second  Jid-lbouriie 
QcnalStar  Gttalogue  uontaiuing  the  meridian  results  from  1871 
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to  1884  inclusive  ia  in  eoursp  of  fortuatiou.  In  this  Catalogue 
■will  be  incorporated  the  whole  of  the  results  obtaiued  with  the  old 
instrument  up  to  the  date  of  its  disuse.  AVe  fe«l  sure  that  our 
readers  will  emphatically  endorse  the  words  of  the  Board  of 
Visitors  to  the  tDbservotory  iu  their  Report  to  the  Governor  of 
Victoria,  viz. : — "  We  find  that  the  work  of  the  Observatory  in  all 
its  branches  is  being  faithfully  conducted  under  Mr.  Ellerv's 
direction,  and  that  the  efforts  made  by  him  and  his  officers  to  main- 
tain the  honourable  position  our  tJbservatory  hns  secured  among 
other  National  Observatories  are  generally  recognized." 


The  East  Anouan  EAJtTuartKS  op  1884. — ^This  work  of  230 
pages,  the  joitit  production  of  Messrs.  Meldola  and  White,  i.»  an 
exhaustive  trejitise  of  the  destructive  calamity  which  recently  visited 
tho  county  of  Eshcx.  The  volume  is  a  publication  of  the  Es 
Field  t'luk  the  members  of  which  have  cert.iinly  done  their  utmi 
towards  the  collection  and  preservation  of  tlie  fa(rt8  of  the  occuri 
From  the  interesting  liistorical  intnxluetion  we  learn  that  soi 
sixtv  earthquakes  causing  structural  damage  have  visited  our  isLind  ; 
and  when  we  consider  that  these  are  culled  from  nearly  400  shocks 
since  A.i).  103,  we  incline  to  think  our  imnuinity  is  not  so  great  as 
is  generally  supposed.  We  are  somewhat  cheered,  however,  to 
learn  that  only  six  others  can  be  ranked  with  that  of  1884  iu  im- 
portance. The  shock  probably  originated  beneath  the  villages  of 
Abberton  and Peldon and  extended  northwards  to  Bngg,  135  miles; 
8.  to  Freshwater,  100  miles  ;  E.  to  Ostend,  100  miles  ;  and  W. 
to  Street,  170  miles — covering  an  area  of  at  least  50,000  square 
miles.  If  we  rememter  rightly,  it  was  shown  at  the  last  meeting 
of  the  British  Association  that  the  great  circle  passing  over  Strom- 
boli  and  Heckla  also  passed  Belgium,  Colchester,  IJncoln,  and 
York,  and  that  at  least  four  tifths  of  British  e!irth()uakes  occurred 
along  this  line  of  disturbance.  To  show  that  the  Essex  earthquake 
occurred  during  a  period  of  general  seismic  activity,  a  list  of  earth- 
quakes from  1 88 1  is  given.  The  body  of  the  work  is  necessarily 
taken  up  by  the  descriptive  reports.  Having  a  personal  acquaint- 
ance with  the  central  district,  we  can  warmly  commend  the  accom- 
panying illustrations.  The  closing  chapters  treat  of  the  earthquake 
in  relation  to  geological  structure,  and  maps  are  appended  from 
which  it  is  clearly  seen  that  the  greatest  damage  occurred  over  the 
Ijondon  Clay  districts.  In  the  concluding  remarks  is  a  notice  of 
the  deflection  of  the  Crowborough  Equatoreal.  The  cause  of  the 
shock  is  attributed  to  the  sudden  rupture  of  deep-seated  rocka 
under  a  state  of  strain.  The  book,  which  has  a  good  appearam 
ought  to  be  in  the  possession  of  every  Essex  man  who  takes 
interent  in  his  county,  and  it  should  find  favour  far  beyond  that 
limit  as  a  valuable  aildition  to  our  too  scanty  knowledge  of  se 
ni( 'logical  phenomena. 
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TnPiUB  Obbebvatokv.— The  Annual  Report  for  1885  of  the 
iJiiMUiraf  the  P»n»  Observatory  is  even  more  full  of  iuterest  than 
--Ti!.  The  moat  strikiug  ff«8tare  is  of  course  the  complete  and 
rkablc  success  of  the  Bmthers  Henry  in  their  efforts  in  celes- 
tial pbotogniphy — a  success  which  ha«  not  only  made  a  complete 
pkotoertphic  survey  of  the  heavens  a  possibility,  but  has  brought 
it  wjtSin  the  range  of  undertakings  which  we  may  reasonably  eipect 
In  (CO  carrird  out  in  the  near  future.  We  have  already  referred 
to  th«*^  remarkable  results  ('Observatory,'  No.  109,  p.  170),  but 

rBi«?  add  now  some  farther  particulars.     Three  ijistruments  have 
^rn  n»ed  for  astronomii^l  photography ;  the  first  (aperture  o*  1 6 
lMn>).  the    experimental    instrument   used    in    1884,   has    been 
tBp)oT<rd  in   photometric  researches,  the   relati>'e   brightnesst'S  of 
lie  ««'t«>lljtr»  of  Jupiter  and  the  suspected  variability  of  Neptune 
bring  been  examined.     T^e  second   is   a  smaller  instrument, 
tpnturp  o'li  metre,  focal  length  o'68  metre,  for  photograpliing 
WBMla  and  extended  groups  of  stars.     The  third  is  the  great 
ntnuDeot  (described  '  Observatory,'  No.  98,  p.  219)  with  which 
JOL  Henry's  princi{>al  achievements  have  been  obtained.     Besides 
Ae  resolta  summarized   in  the  'Observatory'  for  April,  Admiral 
MoDcfcex  mentions  that  several  photographs  of  the  gn-at  nebula  in 
Aadronedft  have  been  obtained,  showing  both  the  Nova  and  the 
mdatts  of  the  nebula.     With  a  prism  of  crown-glass  of  an  angle 
of  aboat    5"   before  the  object-glass,  exceedingly  distinct  photo- 
mphs  h»»«  been  secured  of  a  number  of  stellar  spectra,  iucludiug 
Ae  vpectrum  of  Gore's  A'ova  Orionis.     Admiral  Mouche/.  remarks 
wlvaotage  the  phot^>graphic  method  possesses  over  the  eye 
of  faiut  stars  in  close  proximity  to  bright  ones.     The 
plate  i»  not  dazuled.     Two   illustrations  are  given   with 
to  this  department  of  the  Observatory,  the  first  giving  a 
of  the  great  instrument,  the  second   being  a  reproduction  of 
tbp  chart   of  the  Pleiades  obtained  by  photography.     The  report 
^««  a  comparison  between' this  chart,  obtaineu   in  three  hours 
sod  sboving  1412  stars,  with  the  great  work  on  the  same  group  by 
IL  Wolf,  which  occupied  three  years  of  constant  labour  and  gave 
of  bat  67 1  stars. 
♦ber   very  important   item  of   the  report   is  the  device  of 
for  the  study  of  astronomical  refraction.     This,  as  well 
;  Oautier's  new  method  of  supporting  a  men-ury  trough  so  as 
;  rid  of  the  effect  of  earth -ti-eraors,  have  already  lieen  noticed 
%lfce  •  OHaerratory '  for  February  (No.  107,  pp.  105.  no).     The 
natine  wcn'k  has  not  suffered  by  these  new  departures ;  in  the 
iKridisn  deportment  the  observations  of  1885  number  16173;  'he 
lakade  stars  observed  have  indeed  been  less  numerous  than  in 
ireoeding  rears,  but  this  is  due  to  the  fact  that  the  i-evision  of  the 
pttt  cMtaiogae  is  nearly  complete.     The  division  errorti  of  the 
Buiber  drde  are  undergoing  investigation,  this  instrument  Iwing 
lbs  iaat  to  be  examined.     The  Garden  circle  has  hei'u  employed  iu 
>bu%atioa»  of  ciroumpolars  on  M.  Loewy's  plan;  a  new  flexure 
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apparatus  has  also  been  constructed,  and  603  obxen-ations  have 
been  made  with  it.  The  wjuatoreals  have  l)een  employed  for  the 
uaiial  obcervatious  of  comets,  miuor  planets,  and  pheuomena,  the 
equatoreal  of  the  East  Tower  being  used  for  the  revision  of  some 
photographic  plates  containing  faint  stars.  In  the  department 
of  calculations,  the  great  Catalogue  has  been  carried  so  far,  that  at 
the  date  of  the  report  the  calculations  were  complete  up  to  II. A. 
8**,  and  in  process  of  completion  up  to  12''.  The  CataJogue  haa 
been  print«Ki  up  to  No,  3800  and  copy  prepared  to  No.  4700. 
The  volume  of  observations  for  (882  was  passing  through  the  pre^a 
and  that  for  1883  was  conmi(.*nced  ;  and  of  the  Memoires,  Vol.  xvi^H 
has  been  distributed,  and  Vol.  xix.  was  in  course  of  publication. 

Aiuongst  the  other  interesting  matter  which  the  report  contains 
mav  be  mentioned  a  fresh  determi nation  of  the  length  at  Paris  of 
the  seconds  pendulum,  —  L=o'°'9g394  :  a  notice  of  an  investiga- 
tion by  M,  Prosper  Henry  iis  to  the  best  methods  for  the  measure 
and  reduction  of  the  photographic  |ilates,  and  a  description  of  a 
now  multiplyiug  seismograph  by  M.  liouquet  de  la  Grye,  which 
was  to  come  into  use  in  the  present  year. 


PUBUCATIONB  OP  THE  ZONE  OBSBRrATtOItS  OF  THE  AbtBONOMISCS^^ 

Oesellbciiaft. — The  first  volume  of  the  Kusau  Zones  {  +  75'^  I^M 
+  80'  Dec!.)  has  recently  been  publishe<l  by  il.  JJoubiago,  whosuo^^ 
teededthe  late  Marian  Kowalski  as  Director  of  the  Ivasan  Observa- 
tory.    This  volume  contains  1 4,329  olwervat ions,  that  is,  about  half 
the  total  niinituT  necessary  to  complete  the  projected  scheme  of 
having  four  observaf  ions  of  each  star  of  the  zone.     The  observations 
were  commencf^d  in    1869  and  finished  in    1S77.     It   will  be  re- 
membered that  Prof.  Krueger  has  already  published  the  UelsiugiH 
fors  zones  (+55°  to  +65°)  in  two  volumes.     The  present  volumH 
is  therefore  the  first  instalment  of  a  further  advance  towards  the 
very  desirable  end  of  the  publication  of  the  zouo-observatioos 
the  Astronomische  Gesellschaft. 


The  IsFLirENCE  of  Phase  on  the  Biiiohtxess  or  the  Mi5< 
Planets*. — Dr.  G.  Miilier,  from  a  number  of  very  careful  obi 
vations  of  the  brightness  of  seven  of  the  minor  planets  (made 
means  of  a  photometer  on  Zu liner's  principle  attached  to  one  o? 
other  of  the  equatoreals  of  the  Fot«dam  Observatory),  believes  that 
he  is  warranted  in  draw  ing  some  inferences  as  to  their  physical 
condition.  The  observulioiis  separate  the  planets  into  two  classes; 
the  iirst  embnioiiit;  Vesta,  Iris,  Masailiu,  and  Amphitrite,  only 
showing  changes  in  brightness  us  the  planet  approaches  opposition, 
thus  resembling  Mars  in  their  behaviour ;  the  second  class,  on  the 
other  baud,  which  im-ludes  Ceres,  Pallas,  and  Irene,  vary  iu  bright- 
ness as  they  vary  in  |>hase,  giving  thus  a  light  curve  like  that  of 
the  Moon  or  Mercury. 


Aslron.  Nacbr.  Moi.  2714,  xyxj. 
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Tmt  ABSORPnoir  SPKcraim  of  Oxrowr*. — It  will  be  recollected 

M.  Kgtiroff  (see  *  Observatory,'  Vol.  vii.  p.  22)  was  able  acme 

tgu  to  identify  tbe  great  groups  A  and  B  iu   the  solar  spec- 

tnan  v  due  to  the  absorption  ot"  oxygou.     Further  research  has 

it  probable  that  the  a  band  is  due  to  tbe  same  elemeut. 

n  now  finds  that,  under  certain  conditions,  oxygen  irivea 

iborption  spectrum  composed  of  shaded  bands  which  are  only 

twolred  vrith  gtvjit  ditficulty.     At  moderate  pressures  these  bauds 

■{ipeir  much  more  slowly  than  the  jtroups  of  line  lines,  but  at 

pinat  pressures  tbey  are  developed  at  once  ;  it  is  even  possible  to 

oliUia  the  txinds  without   the  groups  of   fine  lines,  and  vw  versd. 

,     iLJ«n»<ien  finds  the  bands  iucrease  iu  distinctness  not  in  the 

H^Hb  mtio  of  the  density  of  the  gais,  but  more  nearly  in  the  ratio 

^^^H| square  of  the  deiisity — a  fact  \«hich  explains  how  it  is  that 

^^^^kv  not  visible  in  the  solar  spectrum,  although  tbe  8uu's  Uglit 

HHBi  pass  through  a  much  greater  thickness  of  oxygeu  before 

*    nieiing  us  than  the  light  which  M.  Jaussen  ui<ed  iu  his  experi- 

BMOta  had  to  traverse.     It  will  be  a  mutter  of  gn.'nl  iuterent  to 

ttcertain  tbe  pOiiitions  of  thexu  bunds,  and  we  trust  M.  Jnussen 

be  able  to  satisfy  us  on   this  point.     The  shaded  Imnds 

spectra  of  tbe  third  type  still  wait  for  explanation. 


Nona  oar  Tarlibi.b  Stabs. — Mr.  Espin  has  published  the  two 
^fbUoWTDg  circulars  in  connection  with  the  Liverpool  Astronomii-al 
LSociety: — 

CWeito-  No.  4.— W  Cygni.  E.A.  (18S60)  21^  31"  44",  Dec. 
1+44'  5i'"o.  The  following  provisional  elements  are  given: — 
[P=iJO  to  130  days;  ¥  =  58+  to  75  +  .  Epoch  M  =  i886 
|M»y  19+  :  in=  1886  Feb.  14  ±. 

Vxrodar  So.  5. — 10  Sagitta;.  Obsenations  on  June  13,  14,  15, 
Iwd  16  give  m=M  +  4'''4  instead  of  =M  +  5''7+  as  in  Circular 
[Xo.  I.  Slaxinui,.Tuly  r'-6;  9"'-9;  i8''-3  ;  26''-6.  Minima, . I uly  6"''i ; 
]i4*"4:  22^-7:  3i'''o.  The  star  is  four  days  visible  to  thi>  naked 
leyv  tnd  four  days  'm\  isible. 


I 


Pbopeb  Motion  of  La-I^asbe  27026 1. — Prof.  Schonfeld  points 
t  that  this  star  lia«  a  considerable  proper  motion.     Frou)  a  cum- 
riwn  of   Lalaude's   place   (1798-9)   with  Argclander,   Moeata, 
kkruall,  Cordoba  Zones,  and  Bonn  (iSS6'4),  he  finds  the  amount 
'^tobeiuR.A.  —o'-o6s,  and  in  declination  — o''"48. 


A  CoKKEcnoK. — In  the  table  of  "Maxima  and  Minima  of 
^viable  Star.-*,"  in  the  '  Companion  to  the  Observatory,"  pp.  37, 
38,  li  iScuti  e>bouId  be  read  for  li  Corona'  iu  every  instauct?  «here 
tiw:  latter  star  is  named.  The  place  given  for  £  Corona;  on  p.  ^6 
i^  however,  correct. 

•  Comptes  Bendiif,  Vol.  cii.  No.  14. 
t  Aitron.  Nachr.  No.  X7J4.. 


jomets  Brooks  t  and  3. 
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Minor  Planet  No.   258  has  been  named  Tyche  bv  Dir 
(leorge  Riimker. 

Mb.  H.  C.  ErssELL,  B.A.,  Qovemnient  Astrouomer  at  Sydnq 
has  been  elected  a  fellow  of  the  Bbyal  Society. 


Ephenusru  for  Comet  Brook*  1  *, 
By  Dr.  A.  Herbeeich. 
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Elernentt  and  Ephnnerix  for  VomH  Brooks  3  -f-. 
By  Dr.  S.  Oppenheim. 

M.  Tr^pied  describes  this  comet  as  having  on  June  s  and  3  ' 
appearance  of  a  very  ill-defined  nebulosity,  with  a  scarcely  visilj 
trace  of  eentml  condensation,  the  exact  position  of  which  it 
very  difEcult  to  determine.     The  iroiuet  is  very  faint. 
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The  bnghtness  on  May  23  is  taken  as  unity. 
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Liverpool  Astronomical  Society. 

flK  AnP"'*-^  Oeueral  Meeting  for  the  election  of  ofHcen  wu 
I  on  Jul  J  17,  at  tlie  Assoi-iatiou  Hall,  Mr.  James  Gill  occnpyiiig 
The  annual  repurt  on  the  state  of  the  affairs  of  the 
read  by  Mr.  R.  C.  Johnson,  F.E.A.H.,  who  acted  aa 
pro  ttm.     Since  the  la^t  annual  meeting  there  had  been 
of  21  Members,  making  a  total  of  257.     Twenty-eight 
had    been  read  during  the  session,  and  published  in  the 
"    Joamal.     More  than  a  thousand  obsenations  of  variable 
I  atars  had  been  made  by  the  Rev.  T.  £.  Espiu.     The  obser- 
as  on  variable  stars  bad  been  communicated  to  Prof.  Picier- 
,  and  published  in  the  '  Proceedings  of  the  American  Academy 
ixit  mud  Sciences.'     A  list  of  109  new  red  and  orange-red  stars 
I  also  b«M>n  published  in  the  •  Mouthly  Notices '  of  the  R.  A.  S. 
!  nMf^Tiitiides  of  524  stars  had  been  deduced  from  photographs 
to  with  the  stellar  camera,  and  were  now  ready  for  publication. 
'  tvtinDg  President,  Mr.  Isaac  Hoberts,  had  also  undertaken 
iphic  work,  and  those  who  had  examined  the  miigiiilicent 
•  photographs  of  the  Brothers  Henry  would  understand  the 
tance  of  this  branch  of  the  science.     The  instrument  employed 
Ir.  Koberts  was  a  reflecting  telescope  of  short  focus  and  20 
I  aperture.     Stars  of  even  small  magnitudes  had  been  photo- 
tory  distinctly  in  fifteen  minutes,  whereas  the  exposure 
aded  by  Admiral  Mouchez  was  from  one  to  three  hours. 
,  however,  depended  upon  the  state  of   the  atmosphere  and 
litions  with  which  ot  present  we  were  but  little  acquainted. 
i  oample  of  this  uncertainty,  the  companion  to  Polaris  bad 
I  ia  on>;iii'!lancp  photographed  in  four  seconds,  whilst  on  another 
"   ■'   'tid  not  appear   after  an  exposure  of    sixteen  minutes. 
I  aoo  pbotogrnphs  had  been  taken  from  the  Pole  down  to 
VT    •.  ii.-cl.     Amongst  the  difficulties  to  be  enumerated  were  small 
•p*k»  upon  tlie  tilm.  which  were  hard  to  distinguish  from  stars 
»k«n  Tir«'  '  ■'        'i  II  microscope. 
IVhui  rs  were  then  opened  by  the  scrutineers,  and 
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the  following  officers  were  declared  diilv  elected  : — Pr/itidfnt.  Rct. 
T.  E.  Espin  ;  V,ct-Presidfnt»,  W.  F.  Denning,  W.  S.  Franks,  J.  E. 
Gore,  James  Gill  ;  Special  Ohterver,  Bev.  T.  E.  Enpin  ;  Seeretary 
and  Trtnturrr,  W.  H.  Da  vies ;  CovliicH.  Jliss  E.  Brown,  Messn. 
G.  Calver,  W.  H.  Daries,  jun.,  T.  G.  Elger,  8.  M.  B.  G^emmiU» 
F.  H.  Masters.  J.  M.  Oflford.  liev.  T.  Perkins,  John  Stead.  K.  J. 
Tarrant,  \V.  L.  .Stubbs,  and  H.  Thomas. 

A  vote  of  thanks  to  the  retiring  officers  was  j)roposed  bv  Mr.  W. 
H.  Davies,  seconded  by  Mr.  W.  S.  Franks,  and  carried  uuani- 
mously,  when  the  Meeting  adjourned  until  October  1 1 . 


Large  v.  Small  Telescopes. 

Professor  Toitng's  further  remarks  in  the  '  Observatory,'  Jfo.  107, 
p.  92,  and  in  the  'Sidereal  Messenger'  for  January  1886,  call  for 
some  reply.     Moreover  the  subject  is  one  of  abiding  interest. 

While  recognizing  the  value  of  practical  efforts  to  tost  the  ques- 
tion at  issue,  we  can  hardly  admit  results  obtained  by  contracting 
the  aperture  of  a  large  refractor.  9  inches  of  the  centre  of  the 
large  Princeton  lens  is  not  equivalent  t-o  a  good  9-inch  O.  G.  1 
do  not  know  the  thickness  ot  the  Princeton  23-inch,  but  the  nver^ 
age  of  the  central  9  inches  must  be  enormously  greater  than  the 
average  thickness  of  an  ordinary  9-inch  glass,  llence  the  lattor 
will  pass  far  more  light  and  give  superior  definition  and  other 
advantages  l)ecause  of  more  perfect  figure  and  greater  facility  of 
manipulation.  The  mere  contraction  of  a  large  lens  does  not 
eliminate  all  the  evils  common  to  it.  The  cone  of  light  may  be 
limited  to  the  required  degree,  but  there  are  other  conditions 
tractable.     To  be  perfectly  fair  we  must  institute  comparisons 

?;1asse8  actually  difTering  in   size.     In  mentioning  this  1  do 
orget  that  Prof.  Young  has  already  effected  some  legitimate  IriaU 
by  employing  the  9|-iuch  Ganssian  lens  bclouging  to  his  obaer- 
Tatory. 

Inyour  Journal   for  March  1885,   p.  79,  Prof.  Toung  will 
that  the  late  Dr.   Robinson  of  Armagh  is  mentioned  as  sayii 
"  the  effect  of  air  disturbance,  in  reflectors,  is  at  least  as  the  cu 
of  their  diameters."'     Dr.  Eobinson's  couclusion  •  waa  not  applied 
to  refractors.     It  would  seem  from  Prof.  Young's  remarks  that  "  ~ 


V  be 

rial* 
•er- 
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•  His  words  »re  iw  follows:—"  A  strriun  of  heated  air  puaing  before  tba 
telnoope,  the  ngitntion  and  lijrgrooietrio  state  of  the  atmOEpbrre,  and  noy  dilTc- 
rencc  uf  tciupernture  between  the  speculum  and  the  air  in  the  tube,  are  all 
capable  of  injuring,  or  even  destroying  definition,  though  the  speculum  were 
abaolu  lely  perfect. 

"The  effect  of  these  disturbances  i>,  in  reflectors,  at   least  a>  the  cube  of 
their  apertures  ;  and  hence  there  are  few  hours  in  the  year  when  the  6-foot  1 
displaY  its  full  powers." — Ohservtitioiu  of  Xefmla  and  Cltuttn  of  Stan  1 
with  iiu  b-foot  and  yfoot  Etfirvtan  at  Birr  CattU,  by  Lord  Bosie.     Appen 
Scientific  Transactions,  Royal  Dublin  Society,  August  1 879. 
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tSed  uf  almnapberic    undulations   is   not  neurly   kiicIi  u  serious 

dnvhack  in  the  case  of  a  large  refractor.     In  reflectors  the  open 

lute  kdniitR  disquieting  air-currents  (and  the  radiation  of  heat 

fnjffl  the  observer's  body  must  also  have  an  effect),  which  renders 

ttoe  instruments  more  sen.sative  to  such  hindrances  than  refrac- 

I   jjw.    Within  the  tube  of  reflectors  there  is  a  duple  passage  of  the 

■kht  nv» — first  parallel  to  thi.!  »j)ecuium,  then  convergent  to  the 

Hp.    In  refmctors  there  is  but  a  single  passage  of  convergent 

V^Prof.  Tonng  says,  1  have  "  quoted  against  the  great  telescope 

U  WMhington  the  small  amount  of  detail   shown  upon  certain 

'  »»inp»  of  Mars  bj  Prof.  Harkness.     But  it  is  known  to  many 

»t  rahuT  drawings  made  about  the  same  time  by  a  junior  observer, 

since  then  communicated  to  Dr.  Terby  at  Louvain,  exhibit 

ffTthing  that  appears  in  the  best  maps  of  Schiaparelli '  ('  Side- 

1  li««senger,'  Jan.,  p.  i).     This  is  rather  astounding.     A  chart 

litus  in  forwarded  from  the  U.  8.  Naval  Observatory  to  the 

Astronomical  .Society,  and  the  society  go  to  the  exjiense  of 

WKlAvicg  it.     Englishmen  naturally  accepted  it  as  a  sample  of  what 

"  teleecope  was  capable  of  doing ;   they  bad   no  idea  the 

at  Washington  would  send  over  a  very  deficient  piece 

But  it  now  leaks  out  that  at  nearly  the  same  period 

(h^r  series  of  drawings,  far  more  comprehensive  in  detail  (and 

atisfactory.  as  showing  the  real  powers  of  the  large  Wash- 

lens),  were  made  by  a  more  successful  observer,  and  these 

I  utilized  for  another  purpose  ! 

BMent  advances  in  areography  contain  another  glaring  case  of 

Ae  relative  inefficiency  of  large  telescopes.     Compare  the  twenty 

irrrwigf  of  Mars,  made  in  January.  February,  and  March  18S4, 

wtth  an  8^inch  reflector,  powers  250  to  400,  in  the  Memoirs  of 

~  A.  8.  (vol.  xlviii.  part  ii.    1884),  with  thirteen   drawings 

!  in  March  .ind  April   1884,  with  a  3-feet  reflector,  powers 

!i6,  published  in  the  >S*'ien.  Trans,  of  the  Royal  Dublin 

or  March  1885.     Of  course  the  smaller  telescope  has  fur 

ky  the  best  of  it.     The  magnifying-power  utilized  with  the 

Qcb  mirror  was  generally  144,  with  the  Scinch  never  less  than 

i  judging  of  the  capacity  of  telescopes  of  different  apertures 
at  go  on  a  safer  basis  th.in  by  results.     Though   several 
I  large  refractors  have  now  been  mounted  long  enough  to  give 
'  proof*  of  their  oft -asserted  prowess  in  regiird  to  planetery 
3,  new  discoveries  are  entirely  wanting.     No  details  have 
kanBOunced  on  the  major  planets  which  cnniiot  bo  readily  ob- 
,  smAll  instruments.     Indeed,  recent  work  has  proved  that 
oding  the  high    degree  of  excellence  which  improved 
have  wrought  in  large  glasses  they  are  still  practically 
'  4e  field.     Their  powers  seem  exercised  to  eliminate  certain 
on*  aeen  in  smaller  appliances,  and  thus  they  cut  down 
ntlicr  tfaau  ext«;nd  our  knowledge.     How  is  this  ?     The  large 
t2 
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telescopes  are  either  faulty  in  definition  (glare  and  rolling  air- 
currente  eradicating  features  otherwise  visible),  or  the  observers 
themselves  are  to  some  extent  blamable.  It  must  be  one  thing  or 
the  other. 

In  June  1874,  the  late  Mr.  Lossell  wrote  :  "There  are  formid- 
able and,  I  fear,  insurmountable  difficulties  attending  the  construc- 
tion of  telescopes  of  large  sire These  are  primarily  the 

errors  and  disturbances  of  the  atmosphere  and  the  fleiure  of  the 
object-glasses  or  specula.  The  visible  errors  of  the  atmosphere 
are,  I  believe,  generally  in  proportion  to  the  aperture  of  the  tele- 
scope  Up  to  the  KJze  [referring  to  an  S-inch  O.  G.]  in 

question  seasons  of  tranquil  sky  may  be  found  when  its  errors  are 
scarcely  appreciable,  but  vvht-n  we  go  much  beyond  this  limit  (say 
to  2  feet  and  upwards)  both  these  difficulties  become  truly  formid- 
able. It  is  true  that  the  defect  of  flexure  may  be  in  some  degree 
eliminated,  but  that  of  atmospheric  disturbant^  is  quite  unassail- 
able. These  circuuistanccs  will  always  make  large  telescope* 
proportionate!!/  less  powerful  than  small  ones  ;  but  notwithstanding 
these  disadvantages  they  will  on  some  heavenly  objects  reveal  more 
than  any  pniatl  ones  can."  Mr.  Lasseli's  last  sentence  refers  to 
"delineations  of  the  forms  of  the  fainter  nebulfe''  to  "  seeing  the 
inner  satellites  of  Uranus,  the  satellite  of  Noptune,  and  the  seventh 
satellite  (Hyperion)  of  Saturn  ;"  he  mentions  that,  when  at  MaltA, 
he  "saw  in  the  2-foot  equatoreal,  with  a  power  of  1027,  the 
two  components  of  y'-^  Andromedse  distinctly  separated  to  the  dis- 
tance of  a  neat  diameter  of  the  smaller  one.  Now  no  telescope 
of  anything  like  8  inches  diameter  could  exhibit  the  star  in  this 
style."  These  remarks  of  Mr.  Lassell  will  have  our  hearty  concur- 
rence. It  is,  however,  impossible  to  say  what  object*  may  not  be 
reached  by  an  8-inch  glass  in  thoroughly  good  hands.  Tifania 
and  Olieron  were  alleged  to  have  been  seen*  early  in  1S76  wiih  a 
4-3-incli  lens,  jjoner  240,  and  in  October  1877  the  only  known 
satellite  of  Neptune  was  glimpsed*  with  the  same  instrument. 
The  outer  satellite  of  Mars  was  seen*  in  a  7-inch  O.  G.  in  Septem- 
ber 1877.  The  great  capacity  of  Dawes  in  detecting  faint  comite* 
and  other  objects  is  well  known,  so  also  the  marvellous  powers  of 
Heinrieh  D'Arrest  in  the  realm  of  nebulio.  Are  such  optical  feats 
to  be  explained  by  [icrsonal  attributes,  such  as  acute  vision,  aptness 
of  method,  combined  with  great  persistency  and  a  determination 
to  succeed  ?  The  nnsinnfd  reach  of  the  instnimenfs  employed  by 
such  observers  has  very  little  significance.  Arbitrary  lipiits  cannot 
be  assigned,  because  the  powers  of  a  telescope  depend  in  a  very  great 
measure  on  the  powers  of  the  observer.  The  two  must  be'  taken 
collectively. 

Yet  it  appears  to  me  impossible  to  wholly  resist  the  corroborative 

•  In  thwie  oiuwe  thp  lOiglM  of  podtion  Ac,  computnl  for  thp  re«I  objrctt, 
rlowW  RRnrd  with  the  Mtimat«d  placw  of  the  >u;pe<.-ted  objects  obsertrd. 
Which  nrp  we  to  roarrel  at  most,  the  rcnurkable  fortuiloua  coincideooe*  of  pod- 
tioo,  or  tliat  tbe  obwrration*  wore  reallj  effected  f 
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I  erideoee  of  Profs.  Young  and  Hough  and  Mr.  Green  that 
1  flea  on  bright  planets  their  large  iastrumouts  possess  an  uiiques- 
ble  advantage.  Here  are  men  with  long  experience,  perfectly 
1.  and  having  every  means  of  critically  teittiug  the  question 
I  merits,  and  they  concur  that  large  apertures  are  superior, 
Maetimrs  much  superior,  to  small  ones.  Te.<>timony  of  this  sort 
eumot  be  li>!;htly  set  aside.  The  facts  obviously  involve  a  singular 
notradictioo.  But  we  can  scarcely  admit  that,  valuable  as  they 
lift,  the  individual  experiences  just  quoted  veto  the  mass  of  pub- 
nhol  results  which  are  all  in  favour  of  the  small  instruments, 
^rinps  Prof.  Young  has  justly  referred  the  primary  muse  of  tho 
~  JtT  to  abnormal  powers  of  sight  in  certain  persons.  We 
emetuber  that  for  every  observer  using  1 8  inches,  or  upwards, 
lore  there  are  more  than  loo  working  with  leases  or  specula 
f  S  to  1 2  inches  ;  hence  we  may  expect  many  exceptional 
^  cuteuess  amongst  the  latter.  Atmospheric  conditions 
bite  various  influeucea  must  also  play  au  important  part.  The 
necMS  of  mtta  like  Dawes  and  tSchiaparelli,  who  outstrip  their 
etatcmporahes  and  with  small  instruments  achieve  phoiiomunal 
Rrah*.  is  to  be  ascribed  to  keenness  of  vision  and  to  that  natural 
sridity  and  pertinacity  uniformly  characteristic  of  the  best  ob- 
rnnrn.  This  ni.iy  explain  the  fact  why  the  eminent  director  of 
tW  Milan  Observaturv  sees  more  detail  on  Mars,  through  a  r&- 
fnrtor  of  otily  8  inches  aperture,  than  is  revealed  to  ordinary  eyes 
•ilh  tlip  tinest  instruments  extant.  It  is  a  great  fallacy  to  con- 
clude that  au  object  shuwti  in  a  small  telescope  is  a  false  appearance 
fceew**' it '.-nnnot  be  distinguished  in  a  large  one*.  There  has  been 
t  giiv  ! 'ucy  of  late  years  to  controvert  results  resting  on 

•leodtr  -ly.aod  perhaps  those  who  have  the  command  of  large 

iattmments  are  a  little  apt  to  feci  dubious  of  the  successes  justly 
(kiaed  for  aniall  one«.     When  the  "  camils"  on  Mars  were  first  an- 
Boonced  the  idea  was  ridiculed  in  certain  quarters :  but  the  tendeucy 
^^  sahsequent  researches  in  the  same  direction  has  gone  to  8ut>- 
^HtDtiatt!  these  features.     Step  by  step  the  greater  instruments  ap- 
^Bw  to  be  grasping  the  complicated  structure  of  delicate  markings 
^Bobvioofl  to  Schiaparelli  with  his  relatively  diminutive  glass !     Re- 
^^Bt  experiences  in  regard  to  certain  disputed  forms  on  Jupiter  have 
lim  proved  the  reliable  nature  of  the  work  done  by  small  telescopes. 
In  ooncltuion,  1  would  express  the  hope  that  those  who  have 
tbe  means  of  further  investigating  this  question  will  do  so,  as  it  is 
BBof  rit»i  interest  and  importance  to  practical  astronomy. 
■Mol,  February  lo.  «886-  W.  F.  DENNHfO. 

*  Prat  Anpb  Hall,  who  hu  dotie  more  important  work  with  s  large  inatru- 
■ot  Oma  HIT  other  liring  obaerirer,  remarks  (in  that  ipirit  of  magtuniinity 
mi  iiiifrliiliiuii  which  we  auinol  fail  to  appreciate) : — "  There  is,  pcrlmpi.  too 
I  on  the  part  of  thoK  who  are  obaerring  with  large  initrumentj 
ftu  vh*t  can  b*  ceen  with  small  ones." — Obitrvatory,  vol.  viii.  p.  174. 


278 


Brooks'  Second  Comet,  1886.  [No.  118. 


Brooks'  Second  Comet,  1886. 


Thib  comet  was  first  observed  here  on  the  morning  of  May  __ 
The  head  was  remarkably  slender  and  bright.  Had  any  nucleos 
existed  it  would  have  been  hard  to  distinguish  it  from  the  head 
itself.  The  tail  was  very  bushy  in  form  and  roughly  -l"  long.  But 
momentary  glimpses  of  the  comet  were  obtained  through  breaks 
in  drifting  clouds;  but  it  was  easy  to  see  that  it  was  in  rapid 
motion  towards  the  north-east.  On  the  3rd  (a.u.)  there  was  no 
sensible  change  in  the  appearance  of  the  comet,  except  that  the 
tail  appeared  slightly  nion^  ilifFusi'd. 


in^^ 


Urooks'  211(1  Comet,  |S86, 

Telescopic  viaw  :  6-in.  refraftor,  power  60. 

May  7,  1886,  15"  o"  N«.hTJlU!  M.T. 

May  8  (a.m.),  the  romet  was  sensibly  less  bright,  the  diminution 
of  light  wns  principally  in  Ihe  head,  which  had  lost  perhaps  half 
its  brightness  ;  the  tnil  ap[)eared  a.s  bright  as  when  first  observed, 
perhaps.  It  was  noticeable  that  the  following  side  of  the  tail  was 
d(.>cidedly  the  brightest  anil  somewhat  convex  to  the  north. 

This  is  certainly  the  most  singular-looking  telescopic  comet  that 
I  have  yet  seen  ;  it  w  os  indeed  a  perfect  miniature  of  the  naked-eye 
appearance  of  a  great  comet.  Thinking  the  telescopic  appearance 
worthy  of  record,  1  herewith  give  a  drawing  of  tins  comet  made 
at  the  telescope  on  the  morning  of  May  the  8tb  at  j""  Nashville 
civil  time ;  six-inch  Cook  equatoreol,  power  60. 

Tandrrbill  Uniter«itv  Obtervatory.  E.  E,  BaRNABD. 

Nsibtille.  Tenii.,  "r.  S  A. 


Aug.  1836.] 
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BmriES  Jnse  28  and  July  6  I  counted  92  shooting-stars  in 
t6|  hours  of  observation.  The  best  shower  was  from  294°  +39°, 
6'  SJi.W.  of  ?  Cygnj,  nud  the  radiant  was  very  sharply  defined 
fma  iboat  jo  meteors  moving  slowly  in  short  paths.  This  stream 
hat  been  previously  noticed  by  several  observers,  and  apparently 
«  ocTurs  both  in  July  and  August.  The  average  of  8  radiants 
gira  thi>  centre  at  292''*i  -}-42°-6,  but  it  is  doubtful  whether  we 
m  justified  in  associating  nil  the  positions  included  in  the  mean. 
The  large  fireball  of  1878  July  29  was  directed  from  about  290° 
+42'  (•  Monthly  Notices,'  1879  Feb.,  p.  285),  so  that  it  may  have 
Wl  its  origin  in  the  same  system. 

Among  the  other  radiants  found  during  the  above  period  waa 
me  at  iio°  +72"  near  ii-y  tJrsse  Miiioris,  which  appears  to  be  a 
aew  display  for  the  epoch.     Additional   showers  were  seen  from 
"+23°  and  339°  +31°  (swift,   streak-leaving  meteors),   316° 
46°  (short,  quick  meteors),  and  303°  +24^  (rather swift  meteors), 
iktter  falls  very  close  to  one  of  the  radiants  1  found  between 
aS-Julv  4  last  at   304°  +22°  (' Obsenatory,'    1886  July, 
»54);  and  in  1885,  July  8-13,  I  had  seen  a  few  meteors  from 
f  ■+ 24°  (' Nature,'  No.  818,  p.  342),  which  is  undoubtedly  the 
I  have  also  obtained  evidence  this  year  of  many  other 
of  extremely  feeble  character.     With  but  few  exceptions, 
however,  the  paths  registered   were  very   various,  so  as  to  seem 
minately  projected  upon  the  firmament  with  little  evidence 
frgeuce   from   definite   points.     This  of  course  results  from 
■y  tenuous  nature  of  the  streams  encountered  and  the  large 
of  such  streams  distributed  over  the  sky. 
ftiitol  i»86.  July  16.  W.  F.  DenSISO. 


CORRESPONDENCE. 

To  the  Editors  of '  The  Observatoiy.' 
Companion  Comets, 

The  existence  of  what  I  may  term   companionship  among 

-  lieen  more  than  once  noticed  in  the  columns  of  the 

.iry'  as  well  as  elsewhere.     Thus  the  similarity  of  the 

ciuentt  of  the  three  great  comets  of  1843,  1880,  and  1882  was 

I  obvious  to  escape  notice,  though   it  is   certain   that  all  three 

uiild  not  have  been  identical,  and  it  is  not  probable  that  any  two 

1  theni  were  so.     Among  other  comets  thus  connected  are  two  at 

\xi  the  70-year  periodicals,  and  comets  which  appeared  in  the 

"[1827,  1852,  and  1877,  as  noticed   by  Professor  K.irkwood  in 

tlie  '  Observatory '  for  the  latter  year  (see  Group  V.).     Such  con- 
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nected  comets,  however,  are,  I  think,  more  numerous  than  has 
hitherto  been  supposed,  whatever  explanation  may  be  given  of 
their  connection.  Three  such  explanations  (none  of  them,  I 
believe,  new)  occur  to  me.  First,  that  the  comets  formed  part  of 
the  same  original  comet.  The  separation  of  a  comet  into  two  part* 
was  observed  in  the  case  of  Biela's  comet  in  1 846 ;  it  is  recorded 
of  the  great  comet  of  B.o.  370;  and  the  great  comet  of  1S82 
exhibited  decided  traces  of  this  tendency.  We  had,  moreover,  an 
instance  of  a  double  comet  in  i860  and  also  in  that  obsened  io 
1872  by  Pogson,  which  could  scarcely  have  been  Biela's  pair. 
Here  there  is  one  explanation  of  companionship  which  undoubtedly 
applies  in  some  coses,  though  it  may  not  be  wide  enough  to  covq|^_ 
all.  A  second  explanation  would  be  the  existence  of  comfli^| 
systems  in  space,  which  our  knowledge  of  star-systems  rendel^H 
highly  probable.  A  third  might  be  derived  from  Mr.  Proctoi^^| 
theory  of  ejectiou,  inasmuch  as  the  disturbing  force  would  not 
probably  B])end  itself  in  a  single  outburst,  and  two  or  more  cometi 
having  their  origin  in  the  same  disturbance  might  be  expected  to 
present  considerable  similarity  of  elements.  In  this  latter  case,  if 
the  orbits  were  nearly  piiralwlic  their  common  direction  might 
enable  us  to  determine  from  what  star  a  given  family  of  comets 
had  been  ejected.  I  am  not  aware  that  Mr.  Proctor  has  as  yet 
done  much  in  this  line.  It  would  afford  some  confirmation  of  his 
theory  if  the  paths  of  some  of  our  great  pnralwlic  or  nearly  para- 
bolic comets  were  shown  to  point  towards  some  prominent  Hxed 
star. 

I  proceed  to  give  a  few  examples  of  what  sesm  to  me  to  be 
instances  of  companionship  among  comets.  As  to  the  two  first  in 
my  list,  the  inclination.s  of  the  orbits  arc  so  great  that  a  slight 
tilting  would  convert  a  retrograde  into  a  direct  motion.  In  all  the 
other  cases  the  motion  of  the  companions  is  in  the  some  direction. 

ir.  Q.  q.  '^        fl 

O        f         o        y  ^H 

I.    Comet  187X  L   iai  49  179  18  87  36  0654.3  Direct. 

Comet  1871  ir 147  2  164  30  81   56  06944  Retrogrule. 

Comet  1 871  ii 115  43  zii   56  78    o  i°o83j             „        ^_ 

Comet  1865  ■ 141  15  253     3  87  32  00260             „        ^B 

(The  last  of  these  comets  may  possibly  be  a  return  of  the  comets 
of  1490  and  1677.     The  enumeration,  even  with  these  additions,  _, 
is  moreover  probably  incomplete.)  fl^ 

a.  ^1 

O        (  O        I  O        I  ^^B 

n.    Comet  1857  til 249  37      23  40     58  59     o'3675     Bctrognde. 

Comet  1857  T 250  21       1446     56  18    05651  „ 

(These  comets  probably  belong  to  a  numerous  family,  and  shade 
almost  imperceptibly  into  Group  V.  I  would  mention  the  comets 
of  174J,  1790  iiii  iSoS  iii.,  1825  i.,  and  186S  ii.) 
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X.  a.  «.  q.  It. 

m.  OomK  1863  L  191  21  116  55  85  II  07947  Direct. 

CVautit6)n. 183    8  105     1  83  18  I'siji  ,. 

OooMt  1160  iii 161   31  84  40  79  18  01929  „ 

Oamp|l879T 20J   }8  87   11  77     8  09896 

IT.   Oomrt  |8$4  ii 113  47     31;  26     82  22     02770    Belrognde. 

CoiD«ti»S4" 17158     34748     7'     8    06475 

CodM  i>j8  it 226    6     324  11     80  28    05784  „ 

r.  To  the  Comets  1827  ii.,  1852  ii.,  and  1877  ii.,  noticed  by 
KT  Kirkwood,  I  would  add  the  comets  1S30  ii.  and  1845  iii. 
tier  has  been  identified  with  the  comet  of  1596,  which  may 
.  be  the  origin  of  this  system. 

«••  s-  «.  q.  It. 

0  f  o        *         o        • 

n.    Oooiat  1845  i 91     9     336  44     46  50     00051     Direct. 

Oonet  1S46  Ttii 98  35        4  41     49  41     0-8306        „ 

Oamel  1(54  t 94  20    3x4  34    40  59    o'8ooi        „ 

OomK  t86i  iiu 173  30     145     6     41   57    0*8391     Rotrograda. 

Oomet  1864  i 190  10     175  11    44  56    06140  „. 

(The  latter  comet  bears  a  strong  resemblance  to  Comet  1822  i.)' 

This  list   could  be  easily  enlarged,  and  I  may  perhaps  trespass 

OB  yoor  space  again   in  relation  thereto.     Wilhuul  any  enlnrge- 

BSt,  however,  I  thiuk  the  number  of  coincidences   within  the 

ifcoit  period  to  which  it  refers  is  much  greater  than  chance  will 

asraunt  for.     But  I  may  add  that  there  are  comets  whose  elementti 

^y  resemble  those  of   known   periodic  comets,  and  whose 

Dftj  therefore  probably  be  inferred.     Thus — 

ir.  Q.  i.  q.  fu 

01  Q  I  O         / 

Inn.    Weatpbal's  Comet,  185a  43  12  346  13  40  58  12510  Direct. 

I            OMDCt  i860  ii 50  16  8  56  48  13  1-3083 

FnC    Bronen'*  Comet,  1846  ii6  28  101  37  30  57  0-6500  Direct. 

I           CouMt  i860  JT. Ill   59  104  14  18  14  09537 

X.    Oomrt  1785  i 109  51  164  11  70  14  1-1434  Direct 

Tuttle'«  Comet,  1790  .  111  44  167    8  56  58  10631  „ 

Id  the  hut  three  cases  the  known  periods  of  the  comets  in 
qOBttioD  exclude  the  possibility  of  identity,  but  community  of 
(rigjio  is  suggested.  Several  of  the  comets  of  short  period,  too, 
auiiit  a  family  likeness  among  themselves  which  can  hardly  be 
tttnbated  to  their  capture  by  Jupiter,  unless  t!n?y  previously 
{oroed  members  of  n  system.  To  this  last-mentioued  system  the 
eoiMt  of  1678  seems  to  belong.  Truly  yours, 

DnUin,  1(86,  July  11.  W*  H.  S.  Mo^OK. 
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Periodic  Comets.  ^M 

1  have  no  intention  of  commenting  on  the  identity  of 
variuiitt  uouiets  suggested  by  Mr.  Monck,  but  the  doubt  expressed 
by  that  gentleman  as  to  the  correctness  of  the  period  assigned  by 
the  '  Annuaire'  to  Terapel's  comet  of  1867  is  certainly  not  well 
founded.  Not  to  speak  of  the  other  comets,  of  which  prolmbly 
something  similar  may  be  said,  there  is  a  group  including  (besides 
Tempel's  comet)  Brorsen's,  Winnecke's,  and  D'Arrest's  at  least. 
These  comets  undergo  enormous  perturbations,  their  period 
oscillates  about  twice  that  of  Jupiter,  in  fact  their  period  i« 
no  doubt  commensurable  therewith,  only  differing  from  the  doublti 
of  Jupiter's  t>v  periodic  (iiiantities.  Without  enleriug  upon  th« 
nmtheiiiaticftl  demonstration  of  this  from  the  theory  of  perturba- 
tions, observation  shows  that  fi  (the  diurnal  motion  of  Brorsen) 
has  changed  from  637"  to  about  650"  (the  latter  number  is  evi- 
dently a  maximum),  and  the  possible  variiition  is  probably  from 
about  550"  to  650".  Winnecke  in  18 ig  had  fi  —  b^t";  in  1858 
^  =  638";  and  now  it  is  probably  about  600';  between  1819  and 
1858  fi  attained  its  maximum.  In  Tempei's  comet  ^  has  varied 
from  628"  in  1S67  to  545"  at  present.  The  oscillation  is  probably 
from  670"  to  530".  The  fi  of  U' Arrest  has  varied,  since  the  comet 
has  been  under  observation,  from  about  556"  to  531"  ;  the  oscil- 
lation about  the  same  as  Temple's  :  the  hitter  number  is  probably  a 
minimum.  About  the  miuima  and  maxima  of  ^  the  values  of  that 
quantity,  as  might  be  expected,  chauge  but  little  in  accordance  with 
the  circums lance  that  then  the  distance  of  the  comet  troLu  Jupiter  is 
large,  whilst  the  reverse  is  the  case  when  the  value  of  ^  is  near  60 

48  Spriugdale  Road,  W.  C.  Evj 

Qreeu  Laiiet),  N. 


The  Comet  of  i^bb. 
Gentlemen. — 

In  bis  letter  to  you  of  the  14th  of  June  (printed  in  the  July 
number  of  the  '  Observatory,'  p.  259),  Mr.  Monck  suggests  that 
"the  comet  of  Fave  is  possibly  identical  with  that  of  1366,"  but 
adds  that  it  is  dillicult  to  feel  coutidence  on  the  point  because 
Mr.  Chambers,  in  his  Catalogue  of  Comets,  '*  omits  to  state  whether 
the  motion  of  the  ktter  comet  was  direct  or  retrograde." 

The  eleujents  given  by  Chambers  are  those  computed  by  the 
late  Prof.  Peirce,  which  were  puhlixhed  in  the  Americati  Almanac 
for  1847,  and  are  quoted  by  Hind  fThe  Comets,'  p.  127),  by 
Cooper  (Markree  Catalocue  of  '  Comelic  Orbits,' p.  16),  and  by 
Carl  (' Repertorium  der  Coinelt'n-Astronoriiie,' p.  41).  Hind  and 
Cooper  leave  the  column  for  motion  blank,  in  which  they  are  fol- 
lowed by  Chambers  ;  Carl, however, assigns  it  as  "direct."  Finding 
that  there  was  no  copy  of  the  American  Almanac  for  the  year  in 
(question  in  the  libraries  either  of  the  B.  A.  S.,  the  B.  S.,  or  the 
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log  9. 


48"     4] 

27    37  J 
9-99114 
Retrograde. 


Equinox  of  1366. 


Pt 


fintuh  Museum,  but  knowing  that  the  motion  of  the  cnmet  of 
iji6  wu  generally  supposed  to  be  retrograde  (like  that  of  Tem  pel's 
asitt  uf  t866  and  ot:  the  Leonid  meteors,  with  whirh  its  coa- 
MctioG  IS  now  8u  well  entablished),  1  wrote  to  Dr.  Hind  (who  has 
k  piper  on  the  probable  identity  between   the  comets  of   1866, 
jM,  mud  868,  in   the  '  Monthly  Notices,'  vol.  xxsiii.  p.  48),  re- 
him  kindly  to  furnish  me  with  the  results  uf  his  own 
ion  of  the  orbit  of  the  comet  of  1366.     In  his  reply  (which 
Cambridge  Park,  Twickenham,  1886  July  1 2 )  he  writes  : — 
•'  The  hest  urbit  I  found  out  of  several  computed  gave — 

b  '""^ 

Be  loeliDation  was  the  most  uncertain  element,  and  I  thought  a 
ill  IT  one  might  prove  better. 

Peiree  sent  me  a  copy  of  the  Americnn  Almanac,  1847,  con- 

niiie  his  orbit  for  this  comet ;  and  I  separated  his  article  from 

and  placed  it  amongst  my  papers,  but  1  have  not  been  able  to 
ftsd  it.  However,  in  my  Common-place-book  of  1847  ^  ''"d  all 
foe  orbits  which  he  gave  from  his  own  calculations  for  Equinox  uf 
1850,  referring  to  ancient  comets,  are  copied  direct  from  the 
Aloamie  ;  in  the  case  of  the  comet  of  1366  I  have  noted  "  direction 
of  mritiou  not  given,"  and  though  it  is  so  long  since,  1  distinctly 
ncolleot  being  surprised  that  it  should  have  been  omitted.  It  was 
probably  a  typographical  slip.  Carl's  mention  of  lUrrct  motion  is 
•  gratuitous  addition  of  his  own.  The  comet  of  1366  was  rWro- 
p<ide  according  to  the  Chinese  observations,  or  rather  calculation 
toonded  upon  llu-m." 

I  have  thought  it  would  be  interesting  to  send  you  all  these 
particulan.  on  account  of  their  bearing  upon  the  questiou  of  the 
ty  of  the  comets  of    1366  and   1S66  (of  which  apparently 
loubt  can  remain).     The  great  difference  between  the  peri- 
distances  of  the  comet  of   1366  and  of  Faye's   periodical 
is,  I  apprehend,  quite  sufficient  to  negative  any  possibility 
tity  between   these.     Dr.  Uiad's  interesting  letter  shows 
aim  that  their  motions  were   in   opposite  directions.     He  adds,  I 
ikoald  remark — "The  track  of  the  comet  of   1366  is  very  well 
Btpr««ipnt<xl  by  the  elements  (Oppol?;er'8)  of  comet  of  1866,  carried 
back  to  that  year."     It  will  be  noticed  that  the  perihelion  distance 
a(  comet  of   1366  from  Dr.  Hind's  elements  above   is  0-980:  that 
«f  the  comet  of   1866,  from  Oppolzer's,  is  0-977.     The  perihelion 
tlfrtawm  of  Faye's  comet  (which  was  observed  in  1843,  185 1, 1858, 
1865,  1873,  and   1880)  exceeds  the  mean  distance  of  Mars,  and 
■Booats  to  1*70. 

Aafitlier  point  is  worth  mentioning  whilst  on  this  subject.     It 
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is  well  known  that  the  path  of  the  comet  of  1366,  ns  described  by 
the  Chinese,  was  long  a  puzzle  to  astronomers,  and  some  have 
suggested  that  their  accounts  refer  to  two  comets  mo\ing  nearly 
along  the  same  path.  Mr.  Williams,  however  (the  late  respected 
Assistant  Secretary  of  the  R.  A.  S.),  in  his  '  Chinese  Observation  "" 
of  Comets,'  points  out  (p.  73). that  "  if  the  narrative  in  the  origin 
be  carefully  examined  it  will  be  found  to  divide  readily  into  tn 
distinct  portions,  the  one  giving  the  course  of  the  comet  tbroug 
the  S.D.  [Stellar  Division],  and  the  other  that  through  some  of 
the  asterisms  in  that  course."  In  Dr.  Hind's  letter  to  me  he  state 
that  he  feels  sare  that  Williams  is  "  perfectly  correct "  in  this  vie« 
and  adds  that  the  latter,  in  a  letter  written  to  himself,  subsequently 
to  the  publication  of  his  book,  informed  him  that  he  had  closely 
examined  the  question  again,  with  the  result  that  he  was  more  fully 
i-onfirmed  in  his  explanation.  There  is  therefore  no  reason  what- 
ever to  suppose  that  two  comets  followed  each  other  in  1366 
nearly  in  the  same  path. 

Yours  faithfully.  ^t 

Blackheoth.  |8«6,  July  14.  W.  T.  Lt.V5.  "^ 

F.8. — It  is   somewhat   singular  that   in   Miidler's  translation 
(p.  145)  of  Dr.  Hind's   book  on  '  The  Comets,'  the  column  for 
direction  of  motion  in  tilled  up  for  this  comet  as  "  D  "  :  possibly 
Dr.  Carl  may  have  copied   it  therefrom.     The  column  in  questi 
is  properly  lc?ft  blank  in  Encke's  edition  of  Olbers's  well-kno 
treatise  on   the  calculation  of  cometic  orbits.     In  the  catalog! 
contained  iu  the  '  Vade  ilecum,'  the  motion  is  given  as  "  direct 
the  elements  ore  stated  to  he  those  caleulaled  by  Peirce,  but  the 
longitudes  of  the  perihelion  and  of  the  node  differ  (each  by  7°i; 
from  the  values  given  in  the  'American  Almanac'  for  1847.-   ' 
W.  T.  L. 
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Halley's  Comet  at  it*  Appearance  in  1759. 

Gentlemen, — 

The  mistake  made  by  Sir  .fohn  Hersehel  in  asserting  (by 
implication  •)  that  Pali/.sch,  when  he  re-discovered  Halley's  Comet 
on  Christmas  Day,  1758,  did  so  without  the  help  of  a  telescope, 
has  often  been  conimeiited  on,  but  I  have  not  seen  the  cause  of  it 
pointed  out  in  any  books  on  astronomy.  It  is.  however,  easy  to 
explain,  being  evidently  taken  from  the  account  in  the  '  Uistoire 
de  rAcadcmio  royale  dcs  Sciences  '  for  1759.  As  the  early  volumes 
of  that  series  are  rare,  it  nrny  interest  some  of  your  readers  to  give 
a  few  quotations  from  the  account  in  question.  Speaking  of  the 
ajjpoarnnco  of  the  comet  before  the  perihelion  passage,  we  read 
(p.  157): — "La  grandeur  apparente  de  cette  comt^te  est  la  seule 
chose  dont  U  nous  reste  k  parler,  pour  rendre  &-peu-pres  complete 

•  'Outlines  of  Aftronomy,'  lotU  edition,  p.  598,  note: — "nearly  a  month 
boforc  KiiT  of  il>«  Mtrouomcra  wlio,  anued  with  their  teleacopea,  were  anxiouslr 
watching  its  retiini." 
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rUttnre  d»  SOD  apparition  :  quoiqu'un  Paysati  du  8axe  nir  npergu 
nttoCom^'te  i  la  vue  simpio  le  25  Decombre  1758,  eomnie  nous 
rnoD*  dit,  elle  vtoit  alors  fort  petite,  et  le  21  Janvier  suivnnt, 
Imqu'elle  fut  observe  k  Paris,  elle  etoit  plus  ^loignee  de  la 
T«i*,  plus  difficile  4  voir,  et  on  ue  la  distinguoit  point  a  In  vue 
■mpl«:  elle  augmeata  eusuite  peu-ii-]>eu.  et  son  nuyau  devint  plus 
Wlint  jusqu'au  25  Janvier;  de-U  uu  cuntinua  de  la  voir  ii-peu- 
prw  de  nieme  qu'une  Etoile  de  la  septieme  grandeur,  jusqu'iiu  1 3 
or  Kevrier,  oii  finit  sa  pretiiiire  apparition." 

The  assertion  that  Palizsch  saw  the  comet  on  Dec.  25,  1758, 
»ith  the  naked  eye  ("ii  la  vue  simple")  is  also  made  at  the  earlier 
pUce  referred  to  (p.  144),  where,  after  mentioning  Paliwoh's  dis- 
eoverT,as  well  as  the  facta  that  the  comet  was  observed  afterwards 
b/  Dr.  llofmann  at  Dresden  (on  December  28),  and  by  an  astro- 
at  Leipzig  (who  observed  it  on  Jan.  18,  1759,  and  wrote  an 
ous  memoir  about  it.  which  was  published  on  January  24), 
(be  writer  goes  on  to  say  : — "  ]\1.  de  lisle,  dans  .sa  seconde  Lettre 
%\LX  Auteurs  du  Journal  des  Savans,  en  date  du  16  Juin  1759 
(toL  d'Aout  J759)  s'efonne  avec  raison  qu'un  paysan  ait  decou- 
wrt  oette  Coniete  a  la  vue  simple,  sans  la  chercher,  et  oans  en 
»Toir  1*  moindre  idee,  nn  mois  •  plus  tot  que  M.  Messier  qui 
favoit  cherchee  plusieurs  fois  avec  un  telescope  de  quatre  pieds 
'  ■  demi.  dans  le  lieu  mi>me  ver.s  lequel  elle  devoit  fitre  ;  on  ne  pent 
T  cette  singularite  qu'ii  I'avantage  qu'on  eut  en  Saxe  de 
da  plus  beau  temps,  lorsqu'on  etoit  k  Paris  dans  les  brou- 
11  faul  aussi  convenir  qu'un  homme  dont  la  vue  est 
pergu>t«  et  qui  voit  d'un  coup  d'ceil  une  grande  etendue  du  ciel,  a 
de  ravantage  sur  un  Astronome  qui  n'examinant  i\  la  fois,  dans 
Km  telescope,  qu'une  tros-petite  partie  du  ciel,  pent  manquer  fn'-s- 
noTeat  le  point  ou  se  trouve  prcciscment  la  Comite ;  d'ailleurs 
eDe  Aoit  lui  peu  plus  pri's  de  la  Terre  le  25  Decembre  qti'au 
CDnunencement  de  Janvier." 
I  ne^d  hardly  remark  now  that  Palizsch  has  been  long  since 
pnrcd  of  this  wonderfully  piercing  sight,  it  having  been  jjointed 
t  by  Bode^  in  the  'Berliner  Jahrbuch '  for  1S28,  that  he  in 
jty  made  use  of  a  telescope  of  8  feet  focal  length,  that  he  was 
d  ill  a  search  for  the  comet  (with  the  expected  advent  of 
he  waa  acquainted)  whilst  also  making  observations  of  JMira 
near  which  the  comet  then  was  ;  and  that  although  a  "  pay- 
in  the  sense  of  being  an  agriculturist,  he  was  a  man  of 
'an  and  of  scientific  tastes  in  other  departments  as  well  hr 
lomy.  But  we  may  take  part  in  thn  writer's  astonishment 
«j  in  that  day)  that,  although  the  comet's  appearance  had  been 
intioned  in  print  in  Germany  in  the  month  of  January,  this  re- 
a  secret  for  two  months  to  the  astronomers  of  Europe,  and 
DO  one  out  of  Germany  saw  it,  excepting  Messier  at  Paris, 
itil  it  was  seen  on  the  27th  of  March  (fifteen  days  after  the 

*  Sol  qiiit«.  il  trill  b«  romnrked  ;  M.  Meeairr'*  Sntt  obaemtion  woa  uiade 
'  I  lift  ot  Jnnuarj. 
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p«nhetioD  passage)  at  Lisbon  and  Bologna,  fire  days  before  Meesu 
publifly  announced  that  it  had  been  again  seen  at  Paris. 

Several  of  Bradley's  observations  of  this  comet  are  given  in 
Rigaiid's  '  Life  and  Correspondence  of  Bradley.'  all  in  the  month 
of  May,  1759,  and  it  is  stated  that  there  is  no  doubt  several  others 
must  have  been  made  and  were  lost.  But  it  is  added  that  one 
other  was  preserved  by  Lalande,  and  printed  in  the  Memoirs  of 
the  Academy  for  1759.  The  arti<rle  in  which  this  is  contained 
commences  that  volume,  and  Bradley's  observation  (the  date  of 
which  is  not  mentioned  by  Kigaud)  is  given  at  p.  36.  It  was 
made  on  the  ist  of  May,  and  is  therefore  the  first  of  Bradley's 
observations  of  the  comet  that  have  been  preserved.  Reference  to 
the  'Philosophical  'rransactioiis  '  for  1759  will  show  that  both 
Br.  Itevis  in  London  (nt  Mr.  Short's)  and  Mr.  Munckley  at 
Hanipstead  also  observed  the  comet  on  that  and  the  following  day, 
and  saw  it  the  night  before  (April  30th)  without  being  able  to 
make  an  observation.  These  are  all  the  English  obsen-ations,  so 
far  a.s  I  am  aware,  (hat  nere  made.  ^| 

In   conclusion,  I   should  like   very  macli  to  aak  your  Oermal^l 
readers  and  corresporidoiits  whether  the  author  of  the   Memoir 
published  at  Leipag  ou  January  24,  1759,  referred  to  above  as 
anonymous,  can  be  traced ;  and  whether  any  copies  of  the  Memoir 
itself  are  in  existence. 

Tours  faithfully, 

Blnckheath.  1866,  May  25.  W.  t.  Ltws. 


Algol's  Hypothetical  Satellite. 

Gbntlemen, — 

Mr.  Maxwell  Hall's  paper  in  your  June  issue,  on  the  'Den- 
sity of  the  t^uu  comparpd  with  that  of  Algol,'  was  very  interesting 
and  well  worthy  of  ]>eru8al.  But  does  it  seem  a  fair  inference  that 
the  components  of  Algol  are  both  ga.seous  ?  It  would  seem  more ,_, 
likely  that  instead  of  being  "  undoubtedly  dealing  with  masses  oCH 
gas,"  we  are  rather,  in  the  case  of  Algol's  hypothetical  satellitel^^ 
dealing  with  a  dense  meteoric  swarm — that  is  of  course  if  the 
observed  variations  of  light  are  caused  by  some  dark  body  or  mass. 
For  surely  if  the  two  components  were  so  nearly  equal  (according  to 
Mr.  Hall's  figures  for  the  total  diminution  of  light,  and  taking  the 
respective  densities  to  be  the  same,  we  find  the  volume  of  one  to  be 
to  that  of  the  other  as  i  :  -79  approximately)  we  should  scarcely 
expect  to  find  the  one  so  dark  and  the  other  so  relatively  bright. 
Experience  goes  to  show  that  as  gaseous  bodies  get  dark  thev  cool 
and  contract ;  and  if  this  process  goes  on,  or  has  gone  on,  in 
Algol's  system  as  elsewhere,  then  it  follows  that  the  mass  of  the 
satellite  would  he,  when  its  size  and  increased  density  are  con- 
sidered, much  greater  than  that  of  its  own  luminary — a  state  of 
things  calculated  to  kindle  afresh  the  waning  fires  of  "  Zetetic  "  (?) 
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Astronomv.     (Or  if  this  satellite  gives  »ort\e  light,  as  it  ought  to 

<lo  being  gas,  then  it  would  be  much  larger  than  we  could  otherwise 

usame.)    But  there  seems  no  reason  why  Algol's  diminution  of 

KHx  J      light  should  not  be  caused  by  meteoric  matter.    In  the  first  place, 

it  lies  dose  to  the  galaxy  ;  and  this  would  seem  to  be  made  up  for 

a:'  1      tbe  most  part  of  bodies  which  would  cut  but  a  very  insigniliiant 

'9  T  /      fignra  beude  our  own  asteroids.     Moreover,  Argelander  has  con- 

c»!:  I       ebded  "  that  the  period  of  Algol  is  not  quite  constant "  *,  and, 

fntiier,  "  its  period  ....  seems  to  have  diminished  from  that  u  hich 

it  bad  in  1782  "f.     Both  curious  results  if  the  satellite  theory  be 

tnr. 

U^itoa.  Beda.  J.  B.  SuTTON. 

I  Cygni. 

GlRTtiBKKN, — 

On  the  night  of  June  26th  I  had  a  peculiarly  fine  view  of 
tUs  interesting  doable.  The  air  was  cool,  still,  and  clear,  and  I 
taried  vaiioaB  powers,  both  single  lenses  and  eyepieces,  from  100  to 
400,  with  my  6J-inch  With-Browning  reflector.  With  all  tbe 
s(ar  appealed  sbgle  and  its  disk  ptrfedly  round.  It  was  most 
beaatinulj  defined^  more  so  than  I  have  ever  before  seen  it. 
Pteliaps  some  of  the  large  telescopes  now  so  common  might  be 
tiied  on  this  star,  which  would  seem  to  be  now  at  a  critical  point 
in  its  orbit.  Yours  faithfully, 

Baniiaid,  SootUnd,  18S6,  June  30.  EmVABS  BbUCE  Kibk. 

Or  the  Proper  Motion  of  Armagh  4.62 =Lalande  6938. 

QarusMss, — 

In  the  'Monthly  Notices'  of  the  Boyal  Astronomical 
Society  for  May  1886,  Dr.  Dreyer  gives  the  proper  motions  of  29 
tAacofie  stars.  One  of  these  stars.  No.  462,  has  been  observed 
in  the  zone  work  of  the  Cincinnati  Observatory.  Adding  the 
Gncinsati  observation,  and  correcting  a  mistake  of  10'  in  the 
declination  as  given  in  Oeltzen's  Argelander  (see  the  original  in 
Bonn  Observations,  vol.  ii.),  we  have : — 

Epoch  of 
obMiration. 
Lriande . .  1799-88 
0.  Aig.  . .  1850*92 
Armagh..  1871-96 
CSncintiati    1885-96 

Henoe  remit  the  approximate  proper  motions   +o'-oi9  and 
■fo"-i9. 


a  1885-0. 
h    m      8 

Epoch  of 
obaerration. 

!  1885. 

0      /      (J 

3  38  42-13 

1799-88 

—  19  28  63-0 

43-02 
43-60 

43-69 

1850-92 
1865-95 
1885-96 

53-5 
53*0 
46-0 

•  Smyth's  'Celwtial  Cvcle,'  Ait  177. 

t  Gore's  'Oatdogue  of  Known  Ysriable  Stars,'  p.  171. 


« 
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Applying  these  we 

get:— 

Lalande  . . . 

0.  Arg.  . 
■  Armagh  . . 
'            Cincinnati 

h     m      1 

••••   3  38  4375 
43-67 
43-85 
43-67 

-19 


The  Cincinnati  positions  given  above  are  not  final,  as  the  star  u 
to  be  re-observed  before  the  publication  of  our  catalogue. 

OincinniiU  Obwrrator}'.  J-  G.  POBTKB. 

18S6,  June  24. 


Proper  Motion  in  a  faint  Star 
Gentlemen, — 

A  probable  case  of  strong  proper  motion  in  a  faint  star  has 
just  been  detected  in  the  reduction  of  the  lone  work  of  this  obser- 
vatory. 

The  positions,  as  far  as  I  have  been  able  to  collect  them,  are  as 

follows : —  J 

Epoch  of 

OMemlion. 

1847-69 

1848-67 

1848-67 

1849-79 

1851-78 

'885-75 

A  proper  motion  in  declination  of  about  — o*-7  is  here  indicated, 
but  the  evidence  therefore  depends  entirely  on  the  Cincinnati 
observations. 

The  star  has  been  observed  here  three  times,  and  the  resolts 
agree  fairly.  I  would  be  very  glad,  however,  if  it  might  be 
ob.'erved  elsewhere.  J.  G.  Pobtkb. 

Cincinnati  ObeerTotarj', 
■  886,  June  14. 


J 


Mag. 

Lamont 9-5 

Wash.  Mer.-cir.  z.  .  9 

Wash.  Trans.-cir.  z.  9 

O.  Arg 9 

Bonn  VI 9 

Cincinnati      9 


a  1885-0. 

I  1885-0.      \ 

h     m      9 

0            1             K 

2»    13  4549 

20      18      25-1 

46-36 

a6-6 

4533 

26-9 

45-60 

251 

4560 

26-1 

4526 

s«^ 

J 


Universal  Time. 

Gentlemen, — 

I  am  sorry  to  see  that  Greenwich  Observatory  is  already 
adopting  civil  lime  iu  its  publications  referring  to  some  branches 
of  astronomy,  and  1  hope  Hiey  have  not  fi.xed  yet  to  introduce  it 
into  all  branches  in  1891,  for  1  quite  agree  with  Prof.  Weiss  that 
the  proposed  change  aa  to  the  begiiiniug  of  the  day  should  not  be 
mJMle  till  it  can  be  done  simultaneously  throu(,'hout  the  whole 
astronomical  world.  If  one  nation  eoiiimonces  before  others,  then 
it  will  be  the  duty  of  astronomers  in  that  nation  to  add  the  words 
"  new  time  ''  or  "  civil  time  "  to  all  their  obscr>-ation8  until  the 
plan  is  mlo[)ted  by  general  consent.  As  yet  we  seem  so  far  from 
unanimity,  that  the  best  suggestion  seems  to  be  to  continue  the 
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a»  eicaine  one* — oot  fcrregn£te,l 

tbe  mtanof  Ike 
ud  Belgbm.    With  iiiuifLi  to  tfc*  i 
JtfthwMJi  tbejr  are  aid  to  be  i«  8 

laojr  J 
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for  fixing  and  adjusting  instruments  and  for  prelirainary  work. 
The  duration  of  the  total  phase  at  Grenada,  one  of  the  Wind- 
ward Isles,  is  3"°  52'.  The  duration  will  be  longest  (6"  35')  at  a 
point  in  the  Atlantic  (long.  17'  W.,  lat.  4°  N.). 

At  Bengiiela,  where  the  total  phase  lasts  about  4  j  minutes,  the 
climate  and  weather  arc  too  unfavourable  for  an  expedition 

There  are  confli(!t)ng  reports  respecting  the  weather  at  Grei 
some  gi^■ing  very  little  promise  of  fine  weather  for  this  period 
the  year.  Let  us  hope  these  prognostications  may  prc>ve  incom 
The  general  climate  of  Grenada  is  liL-iilthy  and  much  preferable 
Benguela.  In  size  it  is  not  quite  so  large  as  the  Isle  of  Wigl 
being  about  20  miles  loug  and  13  broad. 

The  jicrsonnel  of  the  Expedition  gives  promise  of  good  work, 
we  have  Messrs.  Darwiir,  Lo<'kyer,  Maunder,  Perrj',  Schuster, 
Thoq)e,  and  Turner.  Perhaps  the  clearest  conception  of  the  work 
to  be  done  may  be  formed  by  taking  each  observer's  programme 
separately. 

Mr.  Lockyer  takes  two  equatoreals  which  arc  adapted  to  take 
3-inch  and  |-inch    pictures  of   the  corona.      The   photograpl 
plates  are  to  Iwve  various  exi)osures,  some  instantaneous. 

Dr.  Schuster  intends  taking  photographs  of  the  corona  ani 
also  of  its  spectrum.  For  the  latter  purpose  he  will  take  twn 
sections  through  the  corona,  employing  a  spectroscope  with  a  re- 
solving power  of  about  six  in  the  yellow.  (The  unit  of  resoUing 
power  being  that  resolving  power  which  allows  the  separation  of 
two  linos  differing  by  the  thousandth  part  of  their  own  wav 
length.) 

Mr.  Maunder  takes  a  4^-inch  photographic  lens,  of  about  5 
focus,  for  obtaining  photographs  of  the  corona  in  the  primary 
focus;  as  many  as  possible  to  lie  taken,  lie  also  takes  a  si>ect 
scope  with  curacrn,  the  slit  being  placed  tangeutially  to  the  IS' 
limb,  and  one  exposure  during  the  whole  of  totality.  Tliis  speci 
scope  has  two  flint  prisms  of  62°.  At  the  same  time  he  will 
spectroscope,  slit  diametrical,  with  camera,  the  exposure  to 
duriog  the  whole  of  totality.     It  has  one  large  prism  of  60''. 

Tlie  Kev.  tS.  J.  Perry  takes  a  5^-inch  and  a  4-inch,  both  equatore? 
ally  mounted,  but  no  clockwork  ;  a  direct-vision  sjX'ctroscope  on  its 
own  stand,  and  made  also  adaptable  to  the  5J-inch  ;  a  grating  al?o 
adapted  to  the  55-inch  ;  a  direct-vision  spectroscope  udaptiHl  to  the 
4  inch  ;  and  a  solar  prism  also  adapted  to  the  latter.  The  work 
he  proposes  to  do  embraces  the  observation  of  first  and  last  contact 
with  the  solar  prism  on  the  4-inch  :  the  determination  of  the 
exact  position  of  all  the  bright  lines  from  W.L.  560  to  I,  at  8™. 
6"",  4"',  and  2'"  Iwfore  totality,  and  duplicated  after  totality: 
searching  for  tlie  carlxm  bands  near  6,  and  W.L.  558,  and  also  for 
any  dilTerence  of  8]iecfnim  in  the  inner  corona  near  the  poles  and 
near  the  equator  of  the  Sun  ;  and  other  spectroscopic  observations. 

Mr.  Turner  has  a  6- inch  equatoreal  by  Simms,  with  clockwork  ; 
a  grating  spectroscope  adapted  to  it — the  grating  (i^  inches)  beu 
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InlbTdipt.  Abnev.  Mr.  Turner  proposes  to  observe  tlie  order 
ofappemnce  before  totality — or  disappearance  after — and  relative 
Ingui  of  six  bright  line*«  of  iron  near  F.  During  totality,  with  a 
^nA  telescope  oa  the  same  cquatoreal  mounting,  ho  intends 
koking  for  current<>  in  the  inner  corona. 

Gift.  Darwin  takes  a  coronagraph,  an  instrument  invented  by 

Dr.  Hogging  for  taking  photographs  of  the  corona  in  ordinary 

mnlight.    Xo  lenses  are  used,  the  imago  being  produced  by  a  con- 

lOTe  mirror,  and  thus  reducing  tlio  amount  of  scattered  light  to  a 

Buai.    A  comparison  of  photographs  taken  before  and  during 

lijwe  will   show  whether  the   corona  obtained  is  the  true 

or  is  due  to  some  atmospheric  or  instrumental    cause. 

Inother  t««t,  and  possibly  a  more  important  one,  is  to  see  whether, 

I  the  Sun  i»  partially  echpsod,  the  image  of  the  Moon  can  be 

dipsing  the  corona.     During  the  eclipse  a  prismatic  camera 

tied  to  the  instrument  in  order  to  take  photographs  in 

inner  to  that  adopted  in  the  two  last  eclipses. 

who  replaces  Capt.  Abney,  will  observe  the  iuteu- 
J»  o;  of  the  corona. 


Cape  Obsekvatioss  of  the  Gkeat  Comet  18S2  U. — These 
ions  have  been  published  in  separate  form,  and  occupy 
I  of  the  ■  Annals  of  the  Royal  Observatory,  Capo  of 
ope.'  It  will  be  remembered  that  this  comet  was  first  seen 
Fiiilay  on  Sept.  7th,  18S?,  and  is  remarkable  from  the  cir- 
ce  that  both  Finlay  and  Elkiu  watched  it  close  up  to  the 
limb.  It  has  since  been  found  that  the  comet  did  not  dis- 
upnr  behind  the  Sun,  but  was  projected  on  its  disk.  Dr.  Gill 
pica  the  whole  history  of  this  phenomenon  very  clearly.  Then 
^^Uow  descriptions  of  the  nucleus  and  tail,  accompanied  by  nu- 
^ftroiu  drawings,  sketches,  and  six  very  fine  photographs  taken  by 
^Hr  Gill,  with  the  assistance  of  a  local  photographer,  Mr.  AUis. 
^He  obserxation.s  for  position  were  made  with  the  transit  circle, 
^^b  Indian  theodolite,  a  6-inch  equatoreal,  a  7-inch  equat ureal,  and 
^B  beliometer.  The°e  are  all  given  in  separate  tables,  and  Sually 
^K  ipparent  places  of  the  comet  arranged  in  order  of  date,  and 
iltogBtber  forming  a  very  valuable  series. 


Thsxb  Littebs  ht  Kepler  '. — When  editing  the  Works  and 
Cbrrespondence  of  Kepler  ('  Kepleri  Opera  Omnia '),  Dr.  Frisch 
nrrtscd  the  opinion  that  Kepler  must  have  written  three  letters 
the  Bavarian  Chancellor,  llerwart  von  llohenburg.  in  March, 
■T,  and  JuJv,  1599>  which,  being  unable  to  find  after  a  diligent 
udb,  be  concluded  had  perished.  Herr  Anschiitz,  however, 
%1iilrt  engaged  in  studying  the  Latin  Codices  of  1607  at  the 
Muaiek  tjtate  Library,  was  fortuuate  enough  to  discover  three  long 

CiijnInioVl«'   WiscK-nsolinfllicbc    Corrospondenz  iwischcii  Johano  Krpler 
>.-.rt  T.iii  Iltlionliurg.  1599.     Eilitwl  bj  C.  AusobiiU. 
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letters  oT  Keplor,  wliich  proved  to  be  those  which  Dr.  Frisch  had 
failed  to  find,  thus  fully  confiriniug  his  conjei-ture  that  such  had 
been  written.  They  are  here  printed  and  published  for  the  first 
time  amongst  the  sessional  Reports  of  the  Bohemian  Society  of 
Sciences,  and  fill  up  the  gap  in  the  correspondcTice  of  Kepler, 
which  may  now  be  considered  complete.  The  three  letters  in 
question  are  much  more  comprehensive)  than  Dr.  Frisch  supposed, 
and  are  indeed  some  of  the  longest  of  Kepler's  which  are  in 
existence.  Amongst  other  points  treated  of  are  the  writer's  views 
on  chronology,  on  magnetism,  and  on  astrology.  In  the  astrono- 
mical portions  it  is  noteworthy  that  Kepler,  whilst  expressing 
great  admiration  of  Tycho  Brahe  in  general,  points  out  in  several 
places  the  small  protability  of  the  truth  of  his  theory  of  the  solar 
system,  and  avows  himself  a  warm  supporter  of  that  of  Copernicus. 


leff 


Kam's  Stab  Catalogue*. — A  star  catalogue  has  been  compili 
by  Dr.  N.  M.  Kam  from  the  places  of  stars  determined  by  inde- 
pendent meridian  observations,  which  have  been  extracted  from 
vols.  1-66  of  the  '  Astronomische  Kachrichten,'  and  reduced  to 
the  epoch  i855*o.  The  work  was  commenced  many  years  ago  by 
Hoek,  then  director  of  the  Utrecht  Observatory,  in  accordance 
with  the  desire  of  Argelander,  in  order  that  the  positions  of  the  great 
numbers  of  stars  which  are  determined  in  connection  with  obser- 
vations of  planets  and  comets  should  be  collecte<l  and  formed  into 
a  catalogue.  Dr.  Kam,  who  was  Hoek's  assistant,  took  up  the 
work  on  the  death  of  the  latter,  and  has  at  length  been  able  to 
finish  and  publish  it.  The  principal  star  catalogue,  containi: 
4890  star-places  which  refer  to  4350  different  stars  whose  pi 
are  completely  detennined,  is  followed  by  two  subsidiary  cai 
logues — the  first  of  which  gives  240  star-places  referring  to  2 
stars,  nud  the  second  335  star-places;  all  of  these  latter,  howev 
are  incomplete,  i.  e,  the  place  is  given  in  one  element  only.  Tlii 
catalogues  are  followed  by  a  comparison  of  the  places  of  the  stars 
contained  in  them,  with  their  places  as  given  in  the  D.M.  or,  for 
stars  south  of  —2"  Dee.,  with  other  authorities.  Copious  notes  on 
errata,  proper  motions,  &c.  arc  appended  by  Dr.  Kam  and  are  of 
great  interest  and  value.  It  may  be  {)ointed  out  that  no  attempt 
has  been  made  to  rotluce  the  star-ploces  in  these  catalogues  to  a 
uniform  system.  The  name  of  the  observer  and  the  place  of 
observation  is,  however,  given  in  each  case,  and  Dr.  Kam  is  able 
to  inform  us  generally  as  to  the  usual  plan  of  reducing  star-plat-es 
■which  was  in  vogue  at  the  principal  observatories  at  the  dates  with 
■which  he  is  concerned,  so  that  it  will  be  possible  to  use  his  re.»:u]ts 
for  determining  the  proper  motions  of  individual  stars  v»  ith  some 
degree  of  eoniidence. 

*   Vcrhandolinizcn   <1ir  Koninklijkc  Akadeinie  van  WetpnwhAppni,  tied 
iziv.  (Amslcrdain,  1S86).  ^m 
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Scaruor^  Besbabcoes  on  the  Obbit  of  the  Comet  1S73  YII. 

(CD60U-\V"iy>T.i.-Kx)  •. — This  paper  is  mainly  an  examination  of 

the  orbits  and  positions  at  various  epochs  of  the  Comets  1873  VII. 

•nd  i8t8  I.,  the  identity  of  which  has  been  as8ert«d  by  Prof.  Weiss, 

«b)  {oond  that  the  elements  of  these  two  bodies  bore  some  re- 

•emhlasce  to  each  other,  and  that  a  periodic  time  of  6-2  years 

■tiafied  the  observations  fairly  well.     M.  Schulhof  has  discussed 

the  problem  in  a  most  exhaustive  manner,  and  has  included  in  his 

mvnrtigatioDs  the  question  as  to  whether  the  Comet  1457  I.,  the 

utouiitoons  of  wliich  by  Toscanelli  have  been  recently  discussed 

hf  Frof.  Celoria  in  '  Astronomische  Nachrichten,'  No.  2627,  may 

aiot  also  be  identical  with  1873  \TI.     The  conclusions  at  which 

kalliof  has  arrived  ore  the  following  (which  he  puts  forward 

oereeerve).     The  Comets  1873  VII.  and  «8i8  1.  are  distinct 

s,  each  nith  a  short  period  of  revolution  and  having  a  common 

'ongin.    The  Comet  1457  I.  is  probably  identical  with  1873  Vll., 

bnt  it  is  also  possible  that  the  two  Comets  1873  VII.  and  tSi8  I. 

my  be  fragments  of   1457  I.,  which  must  have  been  larger  and 

bright<<r  than  either  of  them,  a.s  it  was  seen  with  the  naked  eye  by 

Tcicantilli  and  by  the  Chinese  at  a  time  when  its  theoretical  In- 

tnaity  was  not  greater  than  that  of  1873  VLL. 


STRASSBfKO  OnsBHVATouT  t. — PreWous  to  his  departure 

Gottingen,  where  he  has  been  appointed  Director  as  successor 

Ute  Prof.  Klinkerfues,  llerr  Schur  has  published  a  Keport, 

_  Way  1886,  supplemenUiry  to  his  Uist  annual  report  bearing 

te  July  1S85  ('  Observatory,'  Vol.  viii.  p.  344),  thus  bringing  up 

!ount  of  the  proceedings  at  the  Observatory  to  the  time  of 

iTing  Strassburg.     The  observations  made  during  the  interval 

h  the  report  refers  wen."  chiefly  those  of  the  Moon  with  the 

■Itoximutb.  Comets  with  the  great  refractor,  the  southern  stars  in 

the  extension  of  the  'Durchmusterung,' as  well  as  Auwers'  83 

aoatiMm  fundamental  stars  and  refraction  stars,  with  the  meridian 

drde.     The  direct  and  reflection  observations  mode  with  the  latter 

instrament  up  to  the  end  of  last  year  give  for  the  geographical 

itude  of  the  meridian  circle  +48^  35'  o""ii,  which  agrees  well 

th  o  former  detennination  with  Repsold's  transit,  using  llorre- 

■g  [Talcott"s]  method,  viz.  +48°  35' o"-23.     Herr  Schur  has 

irevinus  occasions  drawn  attention  to  the  discordance  between 

r  points  determined  with  Observer  North  and  Observer 

,  which  for  his  own  observations  is  a  cousidemble  quantity, 

Ihe  rcttiilts  up  to  the  middle  of   February  of  this  year  giving  for 

J  (North— South)  as  much  as  +o""50.     This  agrees  in  magnitude 

M  wtiU  08  in  sign  with  the  quantity  deduced  from  observations  of 

teoitb-ttarB  for  corresponding  positions  of  the  ubecrver,  viz.  o'''77, 

•  Bulletin  \»lron<>miiiuP,  tnme.  iij.  p.  115  ft  teq. 
t  Aitrou.  Nni'lir.  No.  1756. 
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and  llerrSchur  concludes  that  bis  observations  of  zpnitb  distances 
of  stars  require  a  correction  of  about  —  o"'6.  For  the  other 
Strassl)uri;  obsi^rvers  this  correction  apjienrs  to  be  relatively  in- 
signiticant.     llerr  Schur  is  succeeded  at  Strassburg  by  Dr.Kobold. 


Black  Transit  op  Jupitee's  Foithth  Satellite*. — Mr.  E. 
Barnard,  of  Nashville,  Tenn.,  U.S.A.,  observed  the  fourth  satellite' 
of  tTupiter  iu  black   transit  on  May   8.     The  satellite   was  tirst 
noticed  as  n  black   spot  at  g""  20"  local  mean  lime.     Some  little 
time  previous  to  this  it  had  been  looked  for  on  the  disk,  but  cuiild 
not  be  seen  either  as  a  white  or  dark  spot.     At  9''  43"°  the  satelli 
still  appeared  very  black  and  rather  small  and  round  v«hen  I 
seen.     The  satellite  was  not  followed  after  this  observation 
Barnard  was  observing  with  a  6-inch  refractor. 


J 


iiiild 
llitlH 
lieS^H 
MtX 


OnsEnvATioss  of  the  Companion  of  SiHirst. — The  following 
are  the  mean  results  of  tlie  measures  of  the  companion  of  Sirius 
made  at  Princeton,  N.J,,  during  the  Inst  three  years.  For  the 
most  part  the  observations  wore  made  by  Prof.  Young,  and  witl 
the  23-iuch  refractor  with  powers  460  and  300. 


Fusilioii-uigle. 


Epoch. 
1883-105 
1884-273 
1885-1 12 
1886-047 


Monaure. 
39°'°° 

3(>-3° 
34-06 
29-77 


No.  of 

Night«. 
I 
5 
7 
4 


OistoBce. 

No.  of 

Epoob.          Meuanre.  Night«. 

1883-105          9"-4l  I 

1884-270          8  -70  4 

1885-089          8-09  8. 
1886049          7   -59 


it  is   remarked  that  during  the  present  year  the  companion  ha 
Iteen  quite  it  dillicult  object,  except  when  the  .'<eeing  was  good,  and 
tiiat  there  have  been  fewer  good  nights  than  usual. 


ISIetuod  of  Cou«ei-:tino  for  Diffeuential  Refhaction  is 
DeclixationJ.— Mr.  Malcolm  McNeill,  Assistant  Professor  of 
I'ractical  Astronomy  in  the  College  of  New  Jersey,  has  devised  a 
method  of  correcting  micrometer  observation!!  for  refraction  ap- 
plicable to  the  diagonal-square  micrometer,  to  the  ring  micrometer, 
and  all  others  of  tliat  class  in  which  a  difference  of  declination  is 
defermincd  by  transits  of  the  stars  over  v»ircs  inclined  to  the  hour 
circle.  The  speciality  of  the  method  consists  iu  this,  that  the  cor- 
rection to  the  diffei-euce  of  declination  is  not  determined  separatelj-, 
but  the  true  difference  is  directly  determined,  the  corrections  being  ^ 


•  The  Sidereal  Messenger,  No.  46.  [t.  184,  t    Ibid.  p.  igx, 

I  Aatruii.  Nnehr.  No.  1735. 
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[tpplied  to  tho  logarithms  in  the  coarse  of  the  computation.     Mr. 

""o.VmII  shows  that  if  we  apply  the  numbt^r  fjiveii  by  — M«(tan"f 

U+t)  to  the  logarithm  of  the  half  chord  traversed  by  the  star, 

itte  corresponding  number  given   by  M».(tau'f  cos"(/-|- i)  to 

I  apparent  distance  from  the  point  of  reference  in  the  micro- 

[tof'tlT  (meniiured  on  a  circle  of  declination),  the  result  obtained 

[«iJl  be  the  true  difference  corrected  for  refraction.     In  the  above 

pireiouB  M  L«  the  modulus  of  the  common  system  of  logarithms, 

he  ooastant  of  differential  refraction,  ^  the  true  zenith  distance, 

I  gthe  porall.ictic  angle.    It  is  only  then  necessary  to  tabulate  the 

preaaion  M«{  tan"  hCos'( 2' -'/)+' }>  ^^^^  arguments  />  -  7  and  f, 

[loobtain  the  quantities  necessary  (by  making  p  altenmtely  =90°  and 

=0^)  to  correct  the  micnjmeter  measures  for  different inl  refraction. 

|Thi«  Mr.  McXeill  has  done,  and  his  tables  will  doubtless  prove 

(•rceptuble  to  observers  using  the  ckss  of  micrometer  to  which 

hod  is  applicable. 

Ltck  Equatokeax. — From  the  '  Sidereal  Messenger "  we 
Ithat  the  contract  for  mounting  the  36-inch  objective  has  twen 
by  the  Lick  Trustees  to  Warner  and  Swasey  of  Cleveland, 
r  $42,000.  The  telescope  is  to  be  57  feet  long,  and  the 
er  of  the  tube  42  inches.  The  tube  is  suspendetl  at  the 
»and  the  point  of  suspension  is  to  be  37  feet  above  the  floor 
of  the  dome.  The  axes  on  which  the  tube  move  are  8U[)ported  by 
»  be»vy  iron  column,  17  feet  by  10  feet  at  its  base.  Provisions  are 
aiade  by  which  it  is  possible  for  the  observer  at  the  eyen^nd  of  the 
Bpe  to  command  all  the  possible  motions,  and  these  same 
I  can  also  be  controlled  by  an  observer  statioticd  on  a  small 
Dy  20  feet  above  the  floor,  and  it  is  expected  that  little  physi- 
force  will  be  required.  The  mounting  is  to  Ih>  conrpleted  in 
^  April  1887,  and  the  glass  mounted  sometime  during  the  summer  of 
{88;.  The  cost  of  the  entire  apparatus  is  as  follows : — Cost  of 
$56,850;  cost  of  mounting,  842,000;  cost  of  the  visual 
ive,  $53,000;  cost  of  photographic  objective,  S13.000  :  total, 
1(54,850.  Besides  these  sums  several  thousand  dollars  will  ha 
ojured  to  put  the  instrument  into  its  liual  completed  state. 


UioxoMEiaiCAi.  Measures  op  Gaseous  Spectra  r?rD£n  High 
Jurusiox*. — A  very  striking  and  valuable  paper  under  the  above 
read  by   Prof.   Piaz7,i    Smyth  before  tlie  Royal  fwciety  of 
nrgh   on   June    16,   1884,  has  recently  been   published   in 

ate  form.     It  contains  a  very  detailed  examination  of  the 

(pectra  of  hydrocarbon  in  the  blowpipe-tlame  and  in  the  vacuum- 

-  •\\  Me.isiirc«  of  Gmeoun  Spcctrn  un<tcr  Hixli  Disfx-rsion." 
By  C  h.  F  B  S.E..  nnd  Astronomir  Roviil  for  Sootliind.     From  the 

Tinni  Ml  the  R<ijr»l  Society  of  Edinburgli,^  Vol.  xixii.  purl  iii.     liMiii- 
KoQI  k  Oo. 
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tube,  ami  of  carbonic  oxide,  hydrogen,  oxygen,  and  nitrogen 
vacuum-tubes.  These  spectra  were  originally  designed  on  a  sc 
which  gave  120  feet  from  the  red  to  the  violet,  but  are  he< 
represented  on  a  scale  but  one  third  as  great.  The  plates,  29 
nurabor,  are  graphical  representations  of  the  spectra,  the  brigbtne 
of  a  line  being  represented  by  its  length ;  an  accompanying  sc 
gfives  the  wave-number  per  British  inch.  A  thirtieth  plate,  which 
is  coloured  in  six  colour.s,  gives  a  chart  of  the  different  spectra  on 
a  reduced  scale  and  acts  as  an  index  map.  The  thirty-first  platf 
iliustratfls  the  most  interesting  and  remarkable  result  of  ProE 
Smj'th's  measures.  Having  devoted  special  attention  to  th 
portion  of  the  great  green  band  of  the  CO  spectrum,  which  pro- 
jects beyond  the  edge  of  the  great  green  baud  of  the  CH  spectrum 
towards  the  red  (viz.  from  \  5164  to  X  5196),  Prof.  Smyth  sent  tfa 
record  of  the  places  of  the  44  lines  which  ho  had  observed  in  th 
district  to  Prof.  Alex.  S.  Ilerschel,  and  the  latter  almost  immedi^ 
ately  discovered  that  this  apparently  irregular  group  of  lines  really 
consisted  of  two  very  simple  and  closely  related  series — one  a  serie 
of  single  strong  linos,  the  distances  between  the  successive  line 
iiicrtfosing  in  arithmetical  progression,  the  other  a  series  of  clo 
double  lines  also  in  arithmetical  progression,  the  two  series  heir 
80  related  that  if  the  latter  series  were  shifted  nntil  its  fir 
member  took  the  place  held  by  its  fifth,  the  two  series  would  cor 
respond  exactly  within  the  limits  of  observation  member  by  momb 
from  beginning  to  end. 

This  is  decidedly  the  most  striking  outcome  of  the  measur 
here  given ;  but  Prof.  Smyth's  remarks  on  the  other  spectr 
observed  are  full  of  interest  and  value — notably  Part  V.  on  th 
three  spectra  of  oxygen,  aiid  Part  III.  on  the  differences  bc'tvvwj 
the  Cli  and  CO  spectra.  Tlicre  is  a  very  natural  and  pardonabb 
exultation  manifest  at  the  com[)lete  success  which  has  attended  lii 
view  as  to  the  true  nature  of  the  well-known  spectrum  of  th 
Bunsen  flame.  And  apart  from  the  importance  of  his  subject,  it 
is  always  enjoyable  to  read  what  Prof.  Smyth  has  to  say ;  his  eas| 
and  romantic  style  lends  a  charm  to  every  subject  that  he  handle 


MnfOR  Pla>t;t  253  has  received  the  name  of  Mathilde ;  Minor^ 
Planet   254  has  received  the  name  of  Augusta.     A  now  Minor 
Planet,  No.  259,  was  discovered  by  C.  H.  Peters,  of  Clinton,  on 
June  28. 

Dh.  Schwarz,  Assistant  at  the  Prague  Observatory,  is  desv) 
rous  of  obtaining  unpublished  observations  of   Comet  1880 
(Schiiberle). 

ConnECTioN. — In  our  issue.  No.  no  (May),  p.  196,  "or  with 
60"  east  elongation  178'"^,"  should  be  "or  with  60"  east  elongatiou. 
178°  geocentric  longitude." 
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Oh  Peraonal  Errors  in  Double-Star  Observations  *. 

It  may  be  of  interest  to  give  here  the  results  of  an  investigation  of 
mj  personal  errors  during  the  period  from  1882  to  1886.  For  this 
investigation  I  selected  those  stars  which  I  had  observed  u-ith  both 
positioos  of  the  eyes  (1.  c.  with  the  hue  joining  the  centres  of  the 
eyes  both  normal  and  parallel  to  the  line  joining  the  stars)  on  the 
same;  night,  in  order  to  eUminate  the  effects  of  bias  peculiar  to 
certain  uight.«i.  Most  of  the  observations  were  made  with  a  mag- 
Difring-power  of  450.  In  the  preliminary  investigation  I  used 
onJj  the  measures  mode  with  that  power.  Afterwards  measures 
made  with  other  powers  were  included,  the  differences  imving  been 
tent  multiplied  by  the  square  root  of  the  ratio  of  the  maguifying- 
pow«r  to  450.  The  difference  normal— paralli-l  for  each  pair  of 
measures  of  position-angle  then  gave  an  equation  of  the  form 
g^a  +  btD,  in  which  w  represents  the  reciprocal  of  the  distance  be- 
tween the  stars,  and  a  and  b  are  coefficients  to  be  determined,  and 
which  depend  upon  the  angle  with  the  vertical,  the  method  of 
obaerving,  and  the  peculiarities  of  the  observer. 

Dividing  the  equations  into  groups  depending  upon  the  angle 
with  the  vertical,  and  solving  by  the  method  of  least  squares,  the 
fbUoi*  ing  set  of  equations  was  obtained : — 


»-p. 


No. 


■5 

(5 
is 


e=-o'-7-3°-4«/ 
=  -0  '4—4  '5  w 
=  -o*3-3  J'" 


35 
36 
26 


V. 

90° 

'35 


n-p. 


No. 


=  +  0 

=  +  i 


•3  +  4° 
•0  +  4 

■0-1-2 


2  10 
710 


35 
33 
23 


I 

W  The  groups  near  0°  and  90°  were  omitted,  because  1  had  neglected 
I  to  note  the  directions  in  which  uiy  head  had  been  turned  for  each 
I  measure.  The  signs  in  those  groups  were  therefore  discordant,  and 
I  I  did  not  feel  at  liberty  to  change  them  arbitrarily  to  make  them 
I  agree.  It  will  be  seen  that  the  signs  are  all  negative  in  the  first 
f  quadrant  and  positive  in  the  second,  and  that  the  coefficients  do 
not  differ  more  than  can  be  accounted  for  by  accidental  errors  of 
obMsrvatiun.  Indeed,  if  we  take  the  mean  of  the  three  equations 
*  From  the  '  Sidereal  Meaeenger '  for  Julj  1886, 

roL.  a.  I 


Personal  Errorx  in 


[No. 


ad. 

i-eoj 


in  each  quadrant,  we  shal!  find  thttt  they  are  numerically  identical. 
It  is  probable  that  the  diffpretire  n—p  is  constant  for  any  giv 
distance,  and  the  corrections  n  and  p  will  therefore  be  conipl 
mentary  to  each  other.  1  preferred,  however,  to  retain  the  coe' 
cients  as  they  stand  in  the  above  equations,  and  to  form  from  them 
by  interpolation,  a  table  of  corrections,  assuming  that  the  error 
should  be  equally  divided  at  45 ',  and  that  it  should  belong  wholly  to 
the  parallel  measures  at  0°  and  to  the  normal  measures  at  90°. 
After  the  preliminory  (corrections  had  been  applied,  the  arithmetical 
means  of  all  the  observations  of  each  star  were  taken,  and  from  these 
mean.H  the  individual  uncorrecttjd  observations  were  subtracted. 
The  resulting  differences,  arranged  in  groups  according  to  angle 
and  distance,  are  given  in  the  following  tables : — 


DiBtance. 


■5° 


No. 


45" 


No. 


75° 


No. 


-  8 
•3« 


o-  X 
X-  S 
g-3X 


+0-J  -3-« 

+0'»  —I -6 

+o'x  — o'8 

105°. 

— 4'x  -J-0'8 

-1+  +0'4 

— o'6  +o'x 


8 
16 

IX 

10 

'5 

S 


+  fx  —  I'l 
+0-9  —0-9 
+05   -05 

135°. 
—  I'o  -f  i'6 
— o'6  -f-0'3 
— o'3   +o'x 


■  8 
xo 
'3 


•5 
16 


+4'3  -07 
+  1-4  -0-4 
+o'9  — o-i 

.65°. 
—0-4  +36 
— o'4  4-1-6 
— o-x  +07 


75- 
±4°-o 
±1-5 
+0-8 


The  corrections  seem  to  be  practically  the  same  in  both  qi: 
only  in  reverse  order  ;  also,  the  corrections  to  normal  are  the  i 
as  those  to  parallel  in  the  reverse  order.     They  may  therefore 
(Xjmbined,  without  regard  to  sign,  in  groups  which  depend  uf 
the  angle  of  inclination  of  the  head ;  and  if  the  mean  distances 
the  three  groups  be  assumed  i".  5",  and  16",  we  shall  liave 
Distance.  1 5°.  45". 

i"....      ±o°-s         ±i°-7 
5    ±0 '3         ±07 

16      ....        +0  -2  +0  -4 

The  sign  +  applies  when  the  head  is  turned  to  the  left,  and 
sign  —  when  the  head  is  turned  to  the  right.  In  thesegroiips  the 
corrections  are  api)roximttlcly  jtroportional,  directly  to  the  angle, 
and  inversely  to  the  square  root  of  the  distance.  Thev  may  there- 
fore be  represented  with  a  suificient  degree  of  accuracy  by  the 
general  formula  c=iil  vTi\  in  which  I  represents  the  angle  of 
inclination  of  the  head,  and  n  is  the  only  coefficient  to  be  deter- 
mined. Applying  this  formula  to  all  of  the  observed  difference*, 
J  obtained  the  following  values  of  a  for  the  three  groups  : — 

15°     ....     a=  -f  0-040 
45       u  =  +  o-o38 


75 
Mean 


a= +0-043 


.      a  =  +0-040 

The  agreement  between  these  ralues  is  quite  satisfactory, 
may  be  assumed  constant. 
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The  above  corrections  may  be  perhaps  a  little  more  accurately 
Rfnaented  by  the  formula  c=it  +  hiv,  but  the  coollicieuts  a  aud  b 
will  nrj  with  the  angle.  The  equations  for  the  three  groupa 
will  be 

15"      ....      r= +o°-2-|-o°'4tu 

45         •  •  •      <:=+o  "3+1  'Sf 
75       o=+o'6+3'4W 

corppctiona   computed    by   the  two   formuljB  are    nearly 
'  up  to  1^"',  and  obeerv'ations  made  with  the  head  inclined 
!thau  75°  ehould  be  rejected.     I  prefer  therefore  to  use  the 
fat  fono. 

He  comparison  of  tho  measures  of  distance  gave  the  following 
MBit*  for  normul— parallel : — 

a^tet.  0°.        Vo.       45°.       So.        90°.        No.        135°.     No. 

■1  ..  —0*07       7      —0-03     13      +o'o8       2      — o-oi      13 

"i- 8    ...      —  0*05     12         o"oo     21      +0-I0     14     —  0-03     26 
&-31  — 0-15       5     +o*oi     12     +o'o6       2     +0-03       7 

l«D . .  . .      —0-09     24         0*00     46     +o"og     18        o'oo     46 

Tbe  fact  that  the  parallel  measures  are  the  greater  at  0°  and  that 
'  measures  are  the  greater  by  the  same  amount  at  90°, 

;tbeiDMBures  in  which  tbe  head  is  inclined  most  are  hirgest, 
~mld  Mem  to  indicate  that  the  inclination  of  the  head  produces  a 
taimej  to  exas^rate  distances  ;  while  the  fact  that  the  measures 
n  equal  at  45''  and  135°,  where  the  inclination  is  equal  in  either 
dnctioa,  would  seem  to  show  that  no  effect  is  produced  upon  the 
daUnoes  by  the  different  rebtive  ])oeitions  of  the  eyes  and  stars. 
It  ti  probable  that  the  measures  would  be  improved  by  the  appli- 
■tioo  of  a  system  of  corrections  something  like  the  foUowiug : — 

n.  p. 

0° o"'oo  — o'"09 

45    -0-04  -0-04 

90    —  o  '09  O  "OO 

13s    .......      — o  -04  -o   04 

180    O  "OO  —  o  "09 

The  effect  of  neglecting  these  corrections  would,  however,  only 
MduoB  a  constant  error  in  the  distances  of  about  -t-o"'04.     I  con- 
[  tiwrefore  not  to  apply  any  corrections  to  my  observations  of 

In  Older  to  test  my  personal  equation  by  comparison  with  other 
Uerrm,  I  collected  all  the  available  measures  of  tbe  doubles  in 
9!f  voridng  list,  rejecting  in  the  comparison  all  binaries  and 
4pihtfnl  measures.  The  results  of  the  comparison  between  my 
1  raeuana  and  those  of  W.  Strove,  Dembowski,  Burnham, 
I  y»  pievunu  Cincinnati  observers  are  given  in  the  following 
'  in  groups  according  to  angle  and  distance. 

X  2 
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Compariion  of  Potitum-anglea. 
Aug.  W.-Str.  No.  W.-Dm.  No.  W.-Bo.  No.  W.-C.O.  No. 


o 
o. 


45  ■■• 
90... 

135- •• 

Mean  . 
Disu 

#1       u 

1-  2. 

2-  4. 

4-8. 

8-16. 

16-32. 

Mean  . 


Aug. 

o 
O.  . 

45- 
90.. 

135- • 

Mean 
Dist. 

u     u 

1-  2 

2-  4 
4-8 
8-16 

16-32 

Mean 


—  0"I 

+0-8 
+0-6 
+0-7 


23 
10 
12 
12 


+0-4 
-09 
-o'S 
+0-8 


20 
II 

13 
16 


+0-7 
-1-3 

+  I'0 

+  I-I 


5 
10 

9 
9 


o 
+o'6 

+  11 

+  0-7 

+  1-3 


46 
44 
43 
45 


+o'5  o-o  +0-4  +0-9 

W.-Str.  No.  W.-Dam.  No.  W.-Bu.  No.  W.-0.0.  Na 

+0-6  6  +0-6  12  +0-5       8  +1-8  38 

—0*1  17  +0'i  17  — o'4     10  +o'7  42 

+  i'i  II  — 0'4  12  -f-o'3       6  -i-o'8  39 

+  0'i  16  o-o  14  -o*i       8  +0-7  38 

+0-3  7  +o'i  5      -i-o'8  21 


+0-4 


+  0-I 


+  0-1 


+09 


Compariion  of  Dittances. 
W.-Str.   No.  W.-Dem.  No.    W.-Bu.    No.  W.-O.O.  Na 


+o'ii 
+0M9 
+0-19 
+0-i6 

+o-i6 


23 
10 
12 
i2 


+o-i8 
+015 
+0-25 
+0-19 

+0-19 


20 
II 

13 
16 


+  0-07 

+  0*2I 

+o-i6 
+0-19 

+016 


5 
10 

9 
9 


+0-05 
+  0-07 
+0-07 
+0-03 

+0-05 


46 
44 
43 
45 


W.-Str.  No.  W.-Dem.  No.   W.-Bu.    No.   W.-O.O.  Na 


+  0'02 

+0-09 
+0-30 
+  0-25 
-0-05 

+  0*I2 


6 

17 

II 

16 

7 


+  0-09 
+0-14 

+  0*33 
+0-30 

— 0*02 
+  0-17 


12 

17 
12 

14 

5 


4-0"22 
+  0-07 
+  0'I0 
+  039 

(+0-I9) 


8 

10 

8 

6 


+  o-o8 
+  0-03 
+0-09 

+  0'I0 

—0-05 

+0-05 


38 
42 
39 
38 
21 


Prof.  Stone  found,  by  comparison  with  the  corrected  measures 
of  W.  Struve,  that  the  position-angles  in  Publication  No.  5  of 
the  CSncinnati  Observatory  require  a  constant  correction  of  about 
-|-o°-6  (Introduction,  page  xix).  This  will  explain,  in  part  at  least, 
the  nearly  constant  difference  between  my  measures  and  those  of 
the  previous  Cincinnati  observers  as  indicated  by  the  column 
W.— CO.  It  appears  then,  from  the  first  two  tables,  that  my 
systematic  errors  in  the  measurement  of  position- angles  hare  been 
satisfactorily  eliminated.  In  the  last  two  tables,  on  the  ol^er  hand, 
all  the  comparisons  conspire  to  show  that  my  measures  of  distance, 
except  for  large  distances,  are  too  great.  It  is  interesting  to  com- 
pare the  difierences  in  the  last  table  with  the  following  correctioiu 
to  the  distances  of  Struve,  Dembowski,  and  Cincinnati  obeerreiSf 


Sept.  1888.]  Meteor  Notes.  301 

H  derind  bv  comparison  with  O.  Stnive's  results  (see  '  Pulkowa 
OtaemtioiM,'  vol.  ii.  page  131,  and  Publ.  Cincian.  Observ.  No.  5, 
m^uiii). 

Di«.  Sir.  Oem.  CO. 

M  It  //  II 

r6      o'oo         +o"02         -J-o'o8 

»'9     +0-14         +0-14         +o*20 

5"6        +0'22  +0-22  -fO"22 

i2'o   +o'i9    +o'20    +o-o6 

23*9  +008    +o-o6    — 0'i6 

Mean  .      +0*13  +013  +o'o8 

Wlien  these  corrections  are  applied,  my  deviations  almost  entirely 
^appear.    If,  theo,  O.  Struve's  results  are  reliable,  I  may  con- 
dnif  that  my  measures  of  distance  as  well  as  of  angle  are  nearly 
I  fiw  frum  systematic  error.  g_  q_  W'u.bon 

U  liOokdut,  Cincinnati, 
April  15,  1886. 


Meteor  Notes. 

rAoi^t  2,  50  meteors  were  observed  here  during  a  watch  of 
Flkxit  4\  hours  ;  on  August  4,  58  were  noted  durin";  a  similar  in- 
On  August  10  bright  moonlight  prevailed  until  about 
and  before  midnight  there  were  many  clouds  affording  an 
'  hindrance.  1  counted  152  mettiors  up  to  14'  30",  and 
Ptlw<«  «22  were  Perseids.  I  judged  the  display  to  have  been  a 
biy  rich  one,  for  after  moonset  the  horary  number  for  one 
tbterrer  became  about  90.  On  August  1 1  the  sky  was  much 
dgoded ;  but  I  saw  22  meteors  before  midnight,  of  which  15  were 
Aneids.  The  radiant-point  was  ut  the  usual  place,  and  exhibited 
tip  Mine  rapid  displacement  to  the  E.  as  observed  here  in  pre- 
oriing  years.     (See  '  Monthly  Notices,"  Dec.  1884,  pp.  97,  98.) 

Of  tbe  minor  showers  of  the  August  period,  I  determined  several 
d  the  more  decided  character.     Three  of  these  were  very  sharply 
and  they  had  been  recognized  here  during  previous  obser- 
,  at  this  epoch.     The  positions  were 

o  o 

N«mr  fl  Cygni 291    +51  14  meteors. 

\  Andromedffi  ....      350  +51         11        „ 

a-fl  Persei     48  +43         10       „ 

llbc  meteors  of  the  latter  shower  belong  to  the  swift,  streak- 
iiiiiJarly  to  the  true  Perseids.  I  believe  the  three 
I  represent  the  best  streams  in  simultaneous  play 
"tbe  rerofcids  during  the  last  few  years.  They  have  been  de- 
iRled  br  sereral  different  observers,  and  are  so  pronounced  that 
ftnoau  hardly  elude  notice  at  stations  where  systematic  obser- 
~^     I  are  carried  on. 
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1886.  b    m 

July  31 10  53 

Aug.  4  to  40 

6 10    3 


A  few  brilliant  met^pors  have  recently  been  noted  here,  and  I 
give  the  apparent  paths  as  observed  ; — 

Prom  To 

Mug.  o  „ 
»  349+9 
V  139  +60 
»  35»  +»3 
9         77  +67 


n  34 


346i  +   ■ 

83     +40 

310     +   3    ^ 
III     +67I' 

The  last  was  a  Perseid,  and  mui'h  the  finest  meteor  seen  here 
during  the  display. 
Bristol,  1886,  Aug.  17.  W.  P.  DeiTMXO. 


Swift,  streak. 
Very,  Tcry  slow. 
Slow,  bright  streak. 
'  Very  swift ;  streak 
visible  3"  50'. 


The  Variable  Star  L'  Puppis. 

The  variability  of  this  star  was  discovered  at  Cordoba,  fourteen  or 
fifteen  years  ago,  hut  no  observations  seem  to  have  b<>en  made  of 
it  elsewhere,  which  is  a  matter  for  regret,  as  thu  brightness  of  the 
object,  the  considerable  extent  of  the  variation,  and  the  line  deep 
reddish-orange  colour  of  the  star  combine  to  render  it  a  variable 
of  more  than  usual  interefit. 

In  Novell! biT  18S5,  I  began  a  series  of  observations  of  this  star, 
which  soon  showed  that  the  time  of  maximum  predicted  in  the 
•  Observatory '  for  November  1885  (viz.  1885,  Dec.  9)  was  some- 
what largely  iu  error.  The  ob8er>-ation8  were  continued,  and 
between  Nov.  14,  1885,  and  March  30,  1886,  comparisons  of 
the  magnitude  were  obtained  on  33  nights.  The  magnitudes  do- 
rived  from  these  comparisons,  projected  upon  a  chart,  give  for  the 
time  of  maximum,  1886,  January  10;  more  than  a  month  later 
than  the  predicted  tim<>.  The  estimations  of  magnitude  were 
made  with  an  ojiera-glass,  thf  stars  l)eiiig  accurately  focussed,  and 
the  comparisons  being  made  with  some  stars  in  Cnnis  Major,  the 
magnitudes  of  which  were  assumed  from  '  Harvard  Photometry.' 
The  following  are  all  the  observed  times  of  miucium  : — 

Observer. 

Davis. 

do. 
Bigelow. 

do. 
Williams. 

The  two  maxima  in  1872  are  only  very  roughly  determined,  the 

*  This  in  the  niagtiiUnle  (imMrdiiiK  to  the  scale  of  the  '  HsrvBril  Photometry,' 
which,  however,  for  etar»  of  this  iriognitude  is  almost  identical  wilh  the  st-ale'of 
the  ■  Umnometria  Argeutins.'  For  miieli  brighter  or  fainter  stars  consider- 
able  corrections  have  to  be  applied  to  tlie  magnitudes  of  the  latter,  in  order  to 
compare  them  properly  with  those  of  tlie  former  catalogue. 


Observed  limes 

Observed 

of  maxima. 

Magniludo 

1872,  March  29+. . . 

•         3-6 

„      August  10+    . 

.         3-6 

1874,  February  8  .  .  . 

■         3-6 

„      .Tune  25    

3-5 

1866,  .)anuary  lo  . .  . 

•         3-5S' 
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fij^t  depending  upon  a  single  observation,  and  the  other  only  being 

iMted  from  the  continuation  of  a  light-curve,     la  order  to  find 

period  of    variation,  I  have   therefore   relied   upon  the  two 

iviiia  in  1874  and  the  one  observed  by  me  in  1886.     Forming 

t^uotiutis  and  solving,  we  get  from  these  data  : — 

Mean  Period  =  13605  days. 

Bpooh=i878,  March  i6'o. 

then,  with  these  elements,  the  times  of  maxima,  and 
11  with  the  observed  times,  indudinij  those  in  1872, 
ite  tallowing  r(«iduala  are  obtained  : — 

C-0. 

-f  I'20 

+  3"25 

+045 

—  0*50 

+0-05 

rrom  the  Cordoba  obeervations,  Gould  found  a  period  of  about 
IJ3  days.  Tlie  light-curve  about  the  maximum  in  January  1886 
' »«»  not  regular.  The  exact  period  of  muximiim  was  fairly  well 
,  tmotuatcd,  and  from  this  point  there  w.is  a  gradual  decline  of 
org  mag.  in  about  48  days,  at  svhich  period  a  rather  sudden  descent 
rf  o»er  0-8  mag.  in  only  six  days  oecurred.  The  observations  at 
tta  point  corresponding  to  this  sudden  drop  preceding  maximum 
■f  mit  jufficiently  numerous  to  show  whether  there  was  a  similar 
OlfeeuLintT  of  the  light-curve  at  that  part. 

uoold  P'raarks  that  L'  Puppis  is  "  red  in  all  its  stages,  and  re- 
■ariaUy  ao  when  faint."  Many  observations  of  the  colour  of 
ihv  ftar  were  made  with  the  opera-glass,  with  which  it  usually 
appeared  "very  red"  or  "deep  orange-red''  about  the  time  of 
■Bximum.  The  star  was  too  faint  at  other  times  in  this  bstru- 
aent  to  distinguish  the  colour  well.  From  the  brightness  of  the 
4v  in  the  telescope,  even  near  the  minimum,  it  is,  however,  very 
*aD  auitod  for  detecting  changes  of  tint,  and  also  for  spectroscopic 
cbMfTatkms.  in  order  («  ascertain  if  the  spectrum  undergoes  any 
lll>iatiun  during  the  changes  in  brightness  of  the  star.  Viewed 
is  tbe  teleacope,  L'  is  in  striking  contrast  to  L'  Puppis,  the  colour 
t(  vhirh  is  hlnish  white. 

Tilt-  ■,'  are  the  calculated  times  of  some  of  the  maxima 

iollo«  ;  of  January  1886  :— 1886,  May  26  ;   1886,  Oct.  9  ; 

l88j,  FA   22;    1887,  July  S;   1887,  Nov.  22  ;  1888,   April  5; 
18S8,  Aug.  19  ;   18S9,  Jan.  2. 
W««  BnghlAD,  Jul;  10,  1886.  A.  HtaNL£T  WilUAHS, 
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CORRESPONDENCE. 

To  the  Editors  of '  Th$  Obgavaiory.' 
8  Cygni. 

In  reference  to  Mr.  Kirk's  letter,  on  p.  287,  aboat  the  in- 
Tisibility  of  the  companion  of  8  Cygni  with  a  6|-inch  reflector  on 
Jane  26, 1  would  point  out  that  it  mts  long  been  considered  highly 
probable  that  the  small  star  is  variable.  It  has  already  been  misaed 
by  both  the  Herschels,  South,  Secchi,  O.  Struve,  and  Doberck,  at 
times  when  it  ought  to  have  been  visible  if  of  the  usual  magnitude. 
Behrmann's  second  orbit  ('  Astr.  Nachrichten,'  No.  1561)  continues 
to  represent  the  actual  motion  so  well*  that  I  take  the  liberty  of 
extending  his  ephemeris  for  a  few  years. 

Ephemeris  of  i  Cygni. 

App.  Foiition.  Distance. 

1879-0 327  31  1*458 

1880  3»S  52  1*461 

1881  324  13  1*464 

1882  322  35  1*468 

1883  320  57  1*472 

1884  319  20  1*476 

1885  317  43  i"48i 

1886  316  7  1*486 

1887    314  32  1*491 

1888    3"  57  1*497 

1889    3i»  23  1*502 

1890    309  50  1*508 

The  ephemeris  gives  the  least  distance,  i""4Si,  as  occurring  in 
1875,  nor  is  this  at  variance  with  the  mean  results  of  observation. 
But  it  will  take  many  years  before  the  iacreasing  distance  can 
become  appreciable,  and  it  will  probably  then  first  show  itself  in  a 
decrease  of  the  angular  velocity. 

Behrmann's  orbit  is  very  interesting,  because  it  now  goes  fer  to 
prove  that  Sir  W.  Herschel's  position-angle  in  1783  was  correctly 
recorded,  and  that  a  change  of  quadrant  is  inadmissible.    Indeed, 

*  When  M.  Flammarion,  in  his  '  Catalogue  des  Etoiles  doubles  et  multiplet,' 
wrote  (p.  1 30)  that  "  I'vph^m^ride  donnto  par  Behrmann  de  Oottingue  ne 
s'accorde  paadu  toutavec  les  obserrationB  rtcentes,"  he  must  have  inadTertently 
used  Behrmann's  earlier  coniputations  of  the  same  year,  1865  ;  for  the  ferj  last 
obserration  recorded  by  M.  flammarion  is 

i877'i4  P08.  33o°'i  Dist.  i""63  Dembowski, 

while  Behrmann's  ephemeris  gives 

1877*14  P08.  330°'6  Dist.  i"'4S4. 
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it  ku  been  for  some  time  obvious  that  any  great  hypothetical  increase 
m  tbc  »TC  described  between  1 783  and  1826  demand!)  a  much  larger 
diminurioD  of  the  measured  distance  (2"5)  ui  the  earlier  epoch 
than  ran  well  be  admitted. 

For  its  efficient  measurement  S  Cygni  requires  a  good  telescope 
fnd  excellent  definition — «.  g.  on  the  2nd  and  6th  inst.  the  compa- 
nion could  be  detected,  perhaps,  once  in  every  four  or  five  minutes, 
irith  the  15-inch  equatoreal  of  this  nhservatory.  On  the  8th, 
altiooeh  the  air  wa!<  reasonably  clear,  the  image  of  the  large  star, 
«  «e»!n  with  a  high  power,  was  always  so  diffuse  as  to  embrace  and 
wopletely  absorb  the  smaller  one.  The  fault  was  not  in  the  tele- 
■•vif.  fur.  on  the  3rd,  the  definition  being,  for  a  time,  really 
•pivadid,  the  position  and  distance  were  measured  with  ease : — 


1886-59. 


Pm. 

320^-5 


Diat. 
l""6o 


Hour-angle. 

w. 


l"  30 


Mags. 
4  9 


Colours, 
white,  blue 


Power. 
S20 


The  distance  was  about  four  diameters  of  the  chief  star.     With 

I      power  229  the  star  was  exquisitely  double,  but  did  not  look  nearly 

L     K  measurable  as  with  the  high  power.     The  position-angle  seems 

^ft  to  be  several  degrees  too  large. 

^r  Tovards  the  end  of  the  observation,  I  took  particular  notice  of 
the  way  in  which  the  small  star  was  lost  to  view  in  moments  of 
lad  definition.  First  of  all  its  image  spread  out  until  it  became 
ifasost  iiidistinguLshable  from  the  field  illumination.  When  this 
iti^  was  reached  the  rays  from  the  large  star  spread  out  over  the 
piaoeof  the  companion,  obliterating  every  trace  of  it  until  good 
aefinition  returned,  when  the  large  star  shrunk  together,  and  the 
niuU  one  reappeared.  If  1  have  e^ftimated  the  magnitudes  correctly, 
I  Cjgoi  wna  al>out  one  himdred  times  as  bright  as  the  companion 

.    lUr. 

^^  Lord  Orawford'a  Obierrntory, 

^M   Dra  Bcbt,  1S66,  August  11. 


Balph  Cofelaxd. 


MiBsums, — 

Le  no.  d'ao&t  de  '  I'Observatory '  que  je  viens  de  recevoir 
aw  donne  {'occasion  de  vous  adresser  quelques  communications 
qoe  je  seni  beureiix  de  vous  voir  bien  occueiller  dans  voire  ex- 
cfJlente  Revue. 

Jo  lis  d'abord,  page  287,  que  M.  Kirk  n'a  pas  r^ussi  k  voir  le 
ccmpagnon  de  2  C'ygni,  le  26  juin,  avec  son  r^flecteur  de  6  pouces 
■  de  With-Browning.     Vos  lecteurs  n'ignorent  pas  que  ce  compag- 
eet  tres  difficile  h  decouvrir  h  cause  de  son  rapprochement  de 
principale  joint  k  la  grande  difference  d'eclat  de  ces  deux 
otes.     Pour  eprouver  r6(]uatorial  de  huit  pouces  (refrac- 
M.  Qrubb,  de  Dublin,  a  construit  pour  moi,  j'ai  fait  quel- 
eesais  de  ?  Cygni,  h  la  meme  epoque,  et  voici  les  rcsultats : 
2^  Juin.  je  ne  rcussis  pas  4  voir  le  compagnon  ;  le  crdpuscule 
deji  trop  arance. 
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Lf,  2j  juin,je  vois  U  fomjxtr/iinH,  imm^iatement  apr^  le 
du  soleil,  avec  un  grosaissement  de  650  fois  environ. 

Lf  30  juin,  le  compagnon  reste  douteui ;  j'observe  plus  tard 
que  le  27  ;  le«  anneaux  d'int<>rferenee  masquent  trop  la  petite 
etoile. 

Le  I  juUltl,  au  coucher  du  soleil,  je  vois  admirablement  bien  le 
compagnon. 

Je  saisis  cette  occasion  de  rendre  un  hommage  public  au  con- 
structeur  habile  ot  coiiscieucieux  de  mon  (.Equatorial ;  les  epreuves 
dont  je  parle  out  conduit  k  la  conclusion  que  cet  objectif  possude 
une  puistsance  optique  reniorqimble  ii  tous  les  points  die  vue  et  donne 
tout  ce  qu'un  objectif  de  sa  diiuiensiou  eat  capable  de  donuer. 
me  permets  de  citer  ici  quelques  r^sultata : 

Potivoir  separateur. — Mon   huit  pouces   dedonble   parfaiten]< 
(en  1886): 

f  Cancri  A.B,  OS  175,  ^i'  Bootis,  ij  Coronte,  i  llercolis,  (  Bootis, 
u>  lioonis,  25  Canum,  35  Coniio,  2  1863,  2  1883,  2  1876,  S  1932, 
02  219.  £  1426  A  B  et  C,  2  1429,  2  1439,  2  1517,  S  Cygni, 
X  Cvgiii,  I  SkMirpionis  AB,  y  Scorpionis  AB  et  CD,  v  AquHae, 
2  1999,  02  237,  <)2  235,  5  1781,  2  1846,  2  2428,  OS  384, 
02  386.  2  i6o6,  2  2607,  02  39S,  02  418,  2  2437,  2  2696, 
f  Kquulei  A  H  et  (,',  Antares. 

Puuvoir  luminetu: — Qiioique  la  liste  prAxHiente  contienne  deji 
des  resultats  coneluanis  a  Tognrd  du  pouvoir  lumiueus,  je  citerai 
encore  les  rdsultats  suivants :  Je  vois  les  sept  [>etite8  dtoile«  de 
Dawes  entre  e'  et  t^  Lync,  le  compagnon  de  a  Serpentis,  celui  de 
r  Bootis,  C  de  02  249,  le  compngnou  de  2  2590,  celui  de  fi  Aquilte, 
les  deux  eompagnons  de  $  Aquila),  celui  de  23  Aquiloi,  et  les  trois 
compagnons  de  /3  Equulei. 

Coinine  annexe  h  ce  qui  concerne  le  pouvoir  8(^parateur,  et  comme 
preuvi,'  (le  la  pi^rfWilirit  tfe*  inuu/a,  je  dirai  cjue,  jusqu'ici,  j'ai  con- 
state parfaiteinent  la  duplintt'  des  etoiles  suivantes,  par  I'allonge- 
ment  ou  la  forme  de  h'urs  images:  2  2106,  \  Aquilu,  2  21  " 
2  2107,  2  1834,  2  1R79,  2  2996,  02  249  AB. 

I'ouviiir  ili'Jiiiix^iiiit. — Los  taclies  de  ^Fars  se  reconnaissaient 
encore  trts  bieu  II-  5  juiii ;  on  voyait  parfaitemeut  encore  uue  tache 
blanche,  brilliinte  au  pole  bi>rt>al.  Le  9  juillet,  le  petit  cratcre  dans 
la  tache  blanche  lumtire  LLuiic  etait  tres  evident.  Cea  essais  sont 
enc»re  ii  poursuivre. 

Dans  le  m&vav.  no,  de  '  I'Observatory,'  p.  275,  M.  Denning 
sY'tonue  au  sujet  d'une  ullusion  faite  par  le  Professeur  Young,  de 
Princeton,  i  des  dessins  de  M.vs  exccutea  k  I'aide  du  grand  equa- 
torial de  Washington,  par  M.  Kolden,  et  qui  m'ont  etc  communi- 
ques. Ces  dessins  datent  de  1875  et  avaient  etc  envoycs  prvalable- 
meut  k  la  R.  A.  S.  qui  en  a  fait  mention  dans  les  '  Monthly  Notices,' 
xx.\vi.  1876,  p.  13.  Malheureusement,  comme  tant  d'autres,  oea 
dessins  n'avaient  pas  c'te  publics,  fait  regrettable  au  point  de  me 
des  progres  de  rarcogrnphie.  Ces  dessins  ue  contiennent  pas  tous 
les  canaux.  de  M.  iScbiaparelli,  mais  j'ai  montre  qu'ila  renfermaieDl 
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iiMMQtMUUemeat  lee  canaux  :  Uiddekel,  Triton,  Nepenthes,  Xan- 
thn»,  ScEinander,  Cjclopum,  Lcestrygonum,  le  Nilus  et  le  Fluvius. 

fttutM  dcaiit?  viveinent  fiiiro  une  etude  soignee  de  Mars  cette 
mfeil  Taide  de  mon  equatorial  de  Grubb,  dont  il  est  question 
dm  eitte  lettre ;  nuus  son  iustnllation  n'a  c-te  aehevue  complete- 
nmt  que  longtemps  aprt«  I'opposition. 

Je  v(Mu  pnei,  Messieiira,  de  bien  vouloir  me  croire 

Votre  bien  devouc, 

Lnmiiu  le  30  juiUet  igS6.  Db.  F.  TeBBT. 

QirwDtts, — 

Mr.  Kirk's  failure  to  see  the  companion  of  this  star  must  be 
dit either  to  personal,  instrumental,  or  atmospheric  causes.  The 
diitince  of  the  coiius  iias  undergone  but  little  if  any  alteration 
lioci!  it  was  measured  bj  Struve  in  1826,  and  probably  none  lias 
ntiW  occurred  since  it  was  discovered  by  Sir  W.  Jlerschol  on 
Sejijrrober  20,  1783.  He  found  the  angle  to  be  18°  21'  «/,  t.  *. 
t '63  u)  tlie  usual  minle  of  reckoning,  and  estimated  the  distance 
smaller  one  at  from  i^  to  ij  diameters  of  the  larger,  with  a 
of  932  on  his  7  feet  reflector  of  6^  in.  aperture.  1  may 
ngwark  that  the  MS.  dingmni  lends  no  support  to  Duner's 
HggaBtion  ('  Mesurea  Micromotriques,'  p.  235)  that  for  nf  we 
AuM  read  *f.  It  had  been  supposed  that  the  companion  was 
Ofiw  seen  after  1783  by  Sir  William;  but  1  have  given  an 
ob*HrvatioD  of  his  firom  the  MS8.  in  my  "  Notes  and  Corrections 
to  Sir  J.  Hei*chei'»  Synopsis,"  in  the  '  Monthly  Notices '  for 
Uarch  1885.  which  shows  that  he  saw  the  star  clearly  divided 
{1&03.  Dawea  remarks  (Mem.  R.  A.  8.  xxxv.  p.  416): — "  It  is 
t  to  lu-count  for  its  non-visibility  in  the  powerful  reflectors 
of  9  in  1802  and  1804;  since  it  was  first  discovered  and  readily 
with  a  much  smaller  instrument  in  1 783  ;  especially  as  at 
me  it  wa»  almost  as  far  from  the  larger  star.  But  this  is 
y  an  object  in  which  great  perfection  in  the  telescoiw  is 
more  importance  than  large  aperture,  beyond  about  6 
1  give  below  copies  from  Sir  W.  Herschel's  MSS.  of 
obsen-ations  of  this  object  ofter  1 783  ;  it  will  be  observed 
in  1803,  when  the  star  was  dearly  divided,  Herschel  use<l  his 
wry  perfect  fij-in.  reflector  of  7  feet  focus,  probably  with  a  power 
lif  460. 

January  3rd,  1802. — I  cannot  see  the  small  star  of  e,  neither 
witli  400  nor  600,  but  there  is  a  strong  vibration  in  the  objects 
inring  to  froatv  This  star  1  suppose  requires  the  finest  night 
posBJJbler     (12-inch  reflector.) 

"Janoary  nth.  1802. — I  looked  last  night  for  nearly  half  an 
hour  at  t  Cygni.  but  could  not  perceive  the  small  star.  It  may 
poaubly  be  in  conjunction  with  ^.     The  weather,  however,  is  not 


^completely  fine.**     ( 12-inch  refl<fCtor.) 


May  28th,  1803. — Near  ^  diameter  of  smaller. 
IM  full  "a  to  I."    (7-feet  reflector.) 


The  diameters 
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"January  29th,  1804. — I  examined  this  star  with  powers  from 
527  to   1500,  and   saw   it   as   a  lengthened  i?tar,  but  not  with      , 
sufficient  clearness   to  take  a  measure  of  its  position."  (io-fe<^H 
reflector.)  ^1 

"  May  22nd,  1804. — I  cannot  see  the  small  star.  The  .air  i«, 
however,  a  little  tremulous.  I  tried  1500,  but  could  not  see  it." 
(lo-feet  reflector.) 

"May  29th,  1804. — 2o-feet  reflector,  powers  157  and  320. 
cannot  see  the  small  star." 

Herschel's  observation  of  a  slight  elongation   on   January  29,' 
1804,  was  certainly  an  illusion,  as  the  star  had  not  closed  up  in 
less   than  a   year.     Unfortunately  no   diagram   is  given  in   the 
observation  of  May  1803,  so  we  cannot  get  an  estimation  of  the 
angle.     I  have  some  remarks  on  the  failure  of  iSouth,  Secchi. 
others   to   see   this   object   on    some   occasions   in   the   '  Englil 
Mechanic'  for  January  9,  1880.      Mr.  Franks  has  seen  the  eo 
perfectly  with  a  3|-inch  Wray  and  the  same  aperture  on  his 
int'h  speculum  by  Calver.      It  does  not  appear  from  Mr.  Kirk's 
letter  at  what  hour  of  the  day  he  examined  the  star ;   probably  he 
would  see  it  double  in  daylight,  though  the  bright  twilight  on  the 
evening  he  looked  at  it  ought  to   have  rendered  the  companion 
clearly  visible  if  hie  telescojje  was  in  adjustment.    The  angle  and 
distance  cannot  now  be  very  different  from  3i8'^'5  and  i""68. 

Yours  faithfully, 

OUpliara,  1886,  August  14.  H.  UaSLEB. 


I 

in 
.  .he 
f  the 
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Gbstlembn, — 

In  reply  to  the  inqin'ry  of  the  Rev.  E.  B.  Kirk  on  p.  287" 
of  your  August  nunihor  respecting  the  above  binary,  allow  me  to 
state  that  the  companion  is  still  lisible,  and  that  I  have  measured 
it  on  two  evenings  lately  with  the  following  residts  : — 


D=^'o""sl^P-  '8«'5-629. 


It  is,  however,  more  difficult  than  last  year. 


St.  Fsul'a  Vicarage,  Alnwiok, 
1886,  August  19. 


Yours  faithfidly, 

Jevon  J.  Mdsohamp  Pebbt, 


Gestlkmxn, — 

Although  it  may  seem  strange  that  Mr.  Kirk  (as  stated 
his  letter  to  the  'Observatory  '  of  .lune  30)  should  have  failed 
see  the  "  comes  "  to  this  well-known  ilouble  with  an  aperture  of 
6i  inches, as  it  is  quoled  as  adelimng  test  fora  4-inch  achromatic, 
1  think  it  may  be  readily  explained  if  the  star  wax  obtierved  on  a 
dark  fky.  Under  these  conditions  it  is  very  frequently  a  difficult 
object,  as  the  Kmnll  slur,  either  from  its  colour  or  some  other  cause, 
will  bear  but  little  magnifying  ond  is  very  easily  overpowered  ou 
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duk  btckgromid.     I  obtained  two  measures  of  it  during  the  past 
1  with  the  lo-inch  Calver,  the  mean  of  which  givea 


3«77 


Dist. 
r-66 


tad  one  other  this  year,  which  1  append  : 


P.A. 
3i8'-3 


Dist. 
i"7i 


Epoch. 
'88S-S 


Epoch. 
.886-435 


!!«•  two  first  were  made  with  daylight  sufficient  to  see  the  wires, 
in  twilight  (shortly  after  sunset)  I  have  readily  seen  the  com- 
_  '  with  the  central  6  inches  of  my  mirror.  From  a  com- 
pnitOD  of  all  the  measures  I  possess  and  have  access  to,  it  would 
mear  that  the  angle  since  1862  has  been  ateadUy  diminishing 
rafe  the  distance  has  remained  fairly  constant;  probably  that 
pren  m  thu  last  measure  is  too  large,  the  night  being  too  windy 
(or  distance.  I  may  add  that  1  find  the  lowest  power  which  will 
nadilr  separate  the  components  gives  the  best  view  of  the  small 
itsr.  but  it  is  essentially  a  pair  for  good  weather. 

Yours  faithfully. 

Mi,  Aug.  a.  Ki:yN£TU  J.  Tajibant. 


6 


Companion  Cornels. — II. 


The  question  of  Companion  Comets  seems  to  me  to  derive 

I  twofold  interest  from  recent  ob8cr\atioiis  and  speculations  on 

the  mbject.     In  the  first  place,  on  Mr.  Proctor's  theory  of  ejection 

»(r  would  naturally  expect  a  considerable  degree  of  similarity  in 

I  the  elements  of  two  comets  ejected  from  the  same  star  and  moving 

ya  a  conic  section  round  the  fSuu  ;  for,  considering  the  great  dis- 

even  of    the  nearest  li.xed  star,  the   orbits  (unless  much 

by  planetary  attraction)  would  be  nearly  parabolic,  the 

Bot)  being  in  the  focus  and  the  orbit  passing  through  the  generating 

litur,  which  might  perhaps  be  thus  identified.     Secondly,  the  ques- 

Ition  derives  a  further  interest  from  Mr.  Deuning's  observations  on 

meteor-radiants.     Metoor-showers  having  been  in  some 

I  connected  with  comets,  it  is  not  utireasouable  to  suppose 

tOie'cotinection  extends  furtln.T  than  h.ts  hitherto  been  observetl ; 

and  if  a  family  of  comets  was  attended  by  a  corrcspondiug  family 

,  of  iiietf  ors.  a  shower  from  nearly  the  samo  radiaut  (assuming,  as 

I  baH»  already  contended,  that  the  observed  radiant  is  the  true  one) 

might  continue  for  a  considerable  time.     This  would  te  rendered 

IliMre  probable  if  the  shower  was  an  intermittent  one,  and  it  would 

that  most  of  Mr.  Deuning's  long-continued  showers  are 

Jttent.      One  of    the  meteor-streams   distinctly   connected 

I  with  ■  comet  is  the  August  stream,  which  has  been  traced  to  the 

tbird  comet  of    1863.     But    Mr.  Denning  has  shown  that  this 

nieteor-etream  lasts  for  about  a  mouth,  during  which  time  there 
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is  8  change  in  the  direction  of  the  radiant  which,  ilioagh  smaQ 
from  night  to  night,  is  on  the  whole  considerable.  Now  the 
comet  in  question  seems  to  me  to  be  one  of  a  family  which  may, 
perhaps,  afford  an  explanation  both  of  the  long  continuance  aiul 
of  the  change.  I  g^ive  the  members  of  this  &milf ,  so  far  as  I  am 
aware  of  them,  in  order  of  time: — 

r.  a.         i.         q.  It. 

O        I  O        J         o       / 

XI.  Comet  of  1199 3  zo  99  32  68  57  0-318    Betrograde. 

Oometof  1337  i 2  20  93     i  40  28  0-828  „ 

Oomet  of  1764 15  14  120    4  52  53  0-555  >• 

Oometof  1787 744  106  51  48  15  o'349  „ 

Oometof  1799! 3  39  99  32  50  56  0-840  „ 

Oomet  1862111 34441  13726  6625  0-963  „ 

Oometof  18701 303  32  141  44  58  12  1-009  „ 

It  should  be  stated,  however,  that  all  these  comets  (if  their 
elements  were  correctly  computed)  passed  the  node  before  any  of 
the  August  meteors  were  observed,  except  those  of  1764,  1862, 
and  1870. 

I  conclude  by  sending- a  few  more  sets  of  companions. 

IT.  a-        «•  q.  ft. 

XII.  Oomet  1850! 273  24      92  53    68  12    1-0815    Diract. 

Oomet  1874  iii 271     7     118  44    6621     0-6757         „ 

Xm.  Comet  1846  vi 240    7    26028     3024    1-5287    B^rogreds. 

Comet  1855111 237  36    260  15    23    7    0-5678  „ 

The  comet  of  1362  may  belong  to  this  set. 

XIV.  C0met1844.il 180  34      31  39    48  36    0-8553    Betrograde. 

Oomet  1853  il 201  53      40  57     57  44    0-9044  „ 

The  comet  of  1832  ii.  may  belong  to  this  set. 

XV.  Comet  1849  ill 267    3      30  31     69  59    0-8946    Direct 

Oomet  1748 11 278  47      33    8    67    3    0-6253        •. 

Oomet  18501.    273  24      92  53    68  12    t-0815        „ 

XYL  Oomet  1846  It. 9°  »7      77  33    85    6    0-6637    Direct. 

Comet  1863  It ;.    9443      9729    78    5    0-7066        „ 

XVn.  Comet  1798  49  27    329  15    50  40    05266    Betrograde. 

Oomet  1806 11 97    »    3»»  19    35    2    1-0815  .■ 

Comet  1808 11 69  12    322  58    45  43    0-3898  „ 

XVIIL  Comet  1769  144  11     175    3    40  45    0-1227    Direct 

Comet  1786  ii '59  »5     >94  »»     50  54    0-4104        „ 

Comet  1804  148  53     176  49     56  44     1-0772        „ 

XIX.  Oomet  1790  liL 27343      S3"     6352    0-7959    Betwigrade. 

Oomet  1825  i 273  55      »o    6    56  41    0-8891  „ 

The  comet  1822  iv.  may  belong  to  this  set. 

XX.  Comet  1780  1 246  35     123  41     54  23    0-0963    Betrograde. 

Comet  1780  Ii 246  52     141     1     72    3    0-5152  „ 

Oomet  1793  i 228  42    108    9    60  21    0-4034  „ 

The  comet  1770  ii.  may  belong  to  this  set. 
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In  tame  of  tfaeae  instanoee  what  I  take  to  he  companions  may 

bsntonuof  the  same  comet,  while  in  othorB  cometa  which  1  tnke 

to  be  the  ««me  may  prove  to  be  companions.     Thus  1  should  be 

diipoiHi  to  identify  the  comets  of  961.  1558,  and    1S54  iv.,  one 

of  this  comet  about  the  year  1260  having  been  missed;  but 

'T  may  becoinpaiiious,  bearing  a  more  distant  relationship  to  the 

tomnU  uf  1500  and  1847  iv.     Again,  I  am  disposed  to  identify  the 

eomets  of  1701  and  1792  ii.;  but  they  may  Ix?  companions  (a  sup- 

poitioa  renden-d   more   pnjbable  by  the   non-appearance  of  the 

in  1883).  and  the  comet  of  1766  may  belong  to  the  same 

funiiy.    tHher  comet*  are  of  rather  a  puzzling  character.     Those 

of  1853  iv>,  1870  iii..  and   1873  vi.,  for  e.Taniple,  are  all  retrograde 

eonetc,  agreeing  claoely  in  tiie  longitude  of  the  perihelion  and  the 

indiBition,  but  exhibiting  considerable  differcnt^s  in  the  other 

ilaiientc.  Truly  yours, 

Dahim,  ittd,  3\iXj  11.  \V.  U.  S.  MoBOK. 

P.S. — Since  writing  the  foregoing  I  have  seen  Mr.  Lynn's  and 
Mr.  Erans's  letters  iu  the  'Observatory'  for  August.  I  have  to 
Ibak  the  fonner  for  the  information  thus  afforded  and  1  concur 
in  his  conclusions.  But  Mr.  Evan.s  surely  makes  a  strange  mistake 
when  be  says  that  the  period  of  Tenipel's  and  other  comets 
"oscillate*  about  tu-if/  that  of  Jupiter."  Twice  should  of  course 
t  one-half,  and  with  this  correction  I  think  the  argument  for  the 
y  of  the  comet  of  1766  with  Tempel's  comet  of  1867  is 
i«sued.  Taking  the  mean  period  of  Tempel'M  comet  of  1867 
that  of  Jupiter,  Sj  revolutions  of  Jupiter  will  be  eijuivaient 
the  comet;  and  taking  Jupiter's  period  at  11  "86  years 
occupy  ioo"8i  years,  which  approaches  very  closely  to 
mierval  between  the  perihelion  passages  of  the  comets  of  1766 
md  1867.  I  may  remark  that  I*rof.  ^lewcomb,  iu  the  table  at  the 
end  of  his  '  Popular  Astronomy,'  makes  the  period  of  this  comet 
frooyears.— W.  H.  8.  M. 


■      »00T< 

pi 


Qt>rn.EMXir, — 


Aurora  and  Spectrum. 


On  the  night  of  July  27  there  was  a  fine  aurora  visible 
taw.  Pole  yellow  streamers  seemed  to  radiate  from  an  arc  near 
&  lenith  :  this  arc  extended  from  Voga  to  a  Cygiii.  Sometimes 
ft«  streamer*  broadened  into  fringes,  which  seemed  suspended  in 
th.'  air  directly  overhead,  and  hung  perpendicularly  from  the  arc. 
Ttif  radiating  appearance  I  suspected  to  be  merely  the  effect  of 
perspective. 

The  display  lasted,  aa  far  as  1  observed,  trom  10''  25"  p.m.  to 
10*  40"  PJU. 

Not  more  tlian  Irnlf  the  sky  was  at  any  time  oi-cupied  by 
stntmers,  but  all  parts  gave  a  faint  auroral  spectrum,  ixinsisting 
0*emrhere  of  the  usual  bright  auroral  line  with  11  faint  band  near 
Finarjily  terminated  on  the  side  of  the  red  end  of  the  spectrum, 
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and  fiiding  gradually  towards  the  violet ;  also  I  suspected  a  vei^H 
faint  band  near  G.  ^^| 

Between  the  bright  line  and  the  band  near  F,  1  observed  a  num- 
ber of  lines  which  fluctuated  iu  brightness,  sometimes  one  or  two 
flashing  out  very  cleor  and  again  fading.  Some  years  ago  I 
observed  and  described  the  same  effect.  _. 

No  change  in  colour  in  the  streamers  \vaa  observed.  wM 


Barrhead,  Sootland,  ig86,  July  i8. 


Yours  faithfully, 

Edward  Bbttce  Kibk. 


Universal  Time.  fl 

GEHTLEiTEN, — 

The  spirit  underlying  the  protest  and  recommendation  made 
by  Mr.  Backhouse  in  his  letter  in  the  '  Obaenatory "  for  August, 
p.  288,  is  but  too  obviously  that  which  auiumted  the  heroes  of  the 
familiar  poem,  in  which  we  learn  that 

"  Lord  Chatbam,  with  hia  sword  drawn, 
Stood  wiuting  for  Sir  Biobard  Straohan ; 
Sir  Riohnrd,  longing  to  be  at  'em. 
Stood  waiting  for  the  Earl  of  Chatham." 

Wo  are,  says  your  correspondent  in  effect,  to  delay  a  raluabli' 
reform  until  Boiuebody  else,  who  is  waiting  for  others  to  begin, 
shall  himself  commeneo  it. 

All  honour,  I  say,  to  Mr.  Christie  for  the  action  he  has  taken  in 
the  matter,  and  for  the  practical  manner  in  which  he  has  shown 
the  ease,  simplicity,  and  other  palent  advantages  of  the  new  mode 
of  reckoning  time.  Had  he  deferred  any  action  until  M.  Lanibin, 
Herr  Faulenzer,  >tignor  DUli  Ualli,  and  Professor  Tarre  D.  Grade 
had  made  up  (what  servos  Ihem  for)  their  minds  in  this  matter, 
the  cliange  would  assuredly  have  been  made  in  the  Greek  ICnIends, 
and  not  one  instant  sooner.  It  required  some  public-spirited 
astronomer  of  influence  and  position  to  initiate  the  reform,  if  it 
were  only  to  show  its  feasibility  and  the  adaptability  of  the  new 
chrotiological  system  at  once  to  civil  and  acientitic  purposes :  an^H 
the  Astronomer  lloyal  proved  himself  equal  to  the  occasion.  ^H 

if   the  nation   which    publishes  the   'Nautical   Almanac'  will 
adhere  to  the  improved  method,  1  have  but  little  fear  indeed  abou 
others  adopting  it  by  1891,  if  not,  in  fact,  sooner. 

Faitiifully  yours. 
Forest  Lodge.  Mnreafleld,  Uokfleld,  \V  llLIAm  NoBLE. 

18S6,  August  7. 

Bright  Aurora. 
Gemtlemen. — 

Some  mention  may  be  madeof  the  vivid  auroral  display  here' 
on  the  evening  of  .Inly  27,  a.i  110  other  display  has  occurred  since 
January  9,  and  only  one  worthy  of  the  name  last  year.     At  10.20 
it  stretchetl  from  N.N.W.  to  Cassiopeia  in  the  N.N.E.      Columns 
pt  repeatedly  ascending  along  this  length.     Afterwards  a  bright 
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nd  well-defined  arc  of  light  formed.  The  red  shading  during  the 
wWe  pbenoroenoa  was  very  slight  indeed.  Occasionally  an  uu- 
OMUkllj  bright  patch  of  light  showed  itself.  An  hour  afterwards 
aot^g  wu  remaining  but  a  brightness  beneath  Ursa  Major.  At 
1040  a  meteor  =  i  magnitude  (very  red)  crossed  the  aurora  from 
X  to  i^  Una  Majoria. 

1  ViBongf.  Bridport,  Faithfully  yours, 

ilM,  Augiut  i6.  S.  J.  Johnson. 


Royer  and  the  Constellations. 

In  my  letter  of  the  3rd  of  May  la^t  (published   in  your 

Buniber  for  July),  I  pointed  out  that  several  books  on  astronomy 

•n;  in  error  in  attributing  the  naiuing  of  some  of  the  constellations 

ID  the  soatfaem  hemisphere  to  Halley,  who,  in  point  of  fact,  intro- 

hai  ooly  one  new  group,  that  called  Bobur  Carolinum,  1.  e.  the 

Uuom  Boscobel  oak,  which  had  even  then  ceased  to  exist  on  earth, 

lad  wia  transported  by  him  to  the  heavens  in  honour  of  the  shelter 

,aad  coDcealment  it  had  afforded  to  Charles  U.  when  a  fugitive  iu 

flji.     But  1  was  myself  in  error  in  stating  (p.  256)  that  Halley 

1  adopted  the  names  of  some  other  consteUatious  from  Koyer, 

I  rarity  of  whose  book  must  be  my  excuse  for  having  too  hastily 

'  tempted  what  is  said  about  his  nomenclature  in  several  astronomical 

««ni.    Will  you  allow  me  space  now  to  state  the  true  facts  of 


Aogudtin  Boyer  was  architect  to  Louis  XTV.,  and  published  in 
'  all  work  containing  four  maps  of  the  stars,  with  an 
.  '11  and  catalogue.     He  tells  us  that  after  spendiirg  twelve 
n«r»   upon    it,  difficulties   arising   from  his  little  experience  in 
uircinomy  had  nearly  led  him  to  abandon  the  idea  of  publication, 
*lK>n  he  was  pursuaded  to  resume  it   by  several   friends,   par- 
ticularly Father  Anthelme  of  Dijon   (the  discoverer  of  the  new 
«tar  in  the  neck  of   Cygnus   in   1670),   who  afforded  him  very 
rfSrient  assistance  in  the  production.     Just  as  it  was  about  to 
wpear,   Halley 's   Catalogue  of  southern    stars  observed   at  St. 
Hatana  came  into  his  hands,  and  he  decided  to  give  a  reprint  of 
ttia,  with  a  French  translation  of  the  introduction,  in  the  same 
tofauDa  with  his  own  work.     Neither  the  K.A.S.  nor  tho  K.8. 
a  copy  of  the  volume  iu  question,  but  there  is  one  iu  the 
of   the    Brirish  Musoum.     Two  now   constellations  only 
wre  formed  by  Koyer,  neither  of  which  has  met  with  general 
■OHptanoe — Sceptrum,  to  indicate  the  Hand  and  Sceptre  of  the 
iVfodj  King,  and  Lilium,  for  the  Fleur-dcvlis  of  France.   Tlie 
-  tt^s  inserted  between  Cepheus  and  Pegasus,  the  latter  just 
'  I  lie  biM'k  of  Aries. 

As  regards  the  other  c'on8t«>llations  sometimes  stated  to  have  be«>n 
by   hiro,    they  are  found  also   in  Hnlley,  who,  however, 
ily  uses  them  as  names  which  bad  already  been  r<'>cognized. 
[ Tuu  a.  I 
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Coliiinba.  I  new!  hardly  remark,  he  calls  C'oluiuba  Noachi.  an4 
those  who  first  gave  that  dcsiguation  must  have  conBidorcd  .\rg 
as  a  sort  of  Noah's  ark,  into  which  the  dove  was  returning  with  it 
olive-branch.  There  was  no  occasion  to  destroy  any  part  of  the" 
ship  for  it,  as  Ilalley  did  for  his  "  Eobur  Carolinum."  The  Soiitheni 
Cross  (as  it  is  now  termed  in  ordinary  parlance),  which  adheres 
to  the  hind  legs  of  Centaurus,  was  formerly  always  called  simply 
Crux.  Bayer  marks  it  as  a  subordinate  group  on  his  map 
Centaurus,  afhxing  to  the  four  principal  stars  (which  we,  afte 
Lacaille,  call  n,  ft,  y,  I  Crucis)  the  letters  «,  f ,  »•,  £  (i.  e.  CentauriJ 
In  the  description  he  says : — "  c,  f,  v,  £  Modeniis  Crux,  Ptoloraa 
pedes  Centauri."  Perhaps  I  may  point  out  that,  in  reformin 
Bayer's  lettering  of  some  of  the  southern  constellations,  Lucailli 
intercliangt^d  tlic  jjlnces  of  /}  and  y  Centauri  (the  former  being 
much  brighter  star  than  the  latter),  so  that,  whereas  a  and  y  wer 
pointers  to  Crux,  a  and  ft  have  been  so  since  his  time.  .Jacob 
Bartsch  (Kepler's  son-in-law),  in  his  '  Planisphierium  Stellatum," 
which  was  publislicd  in  1624,  includes  both  Columba  and  Crux  in 
his  constellations.  Bayer  does  not  mention  the  former,  although 
he  states  that  Argo  is  by  Bomo  called  Noah's  Ark. 

Yours  faithfullv.  ^m 

Blaokheath,  i8g6,Aug.  iS.  W.  T.'LTTef.    • 

P.S. — It  is  well  known  tfi.it  Dante  has  been  thought  to  refer  to 
the  stnrs  of  the  Cross  in  the  first  Canto  of  '  II  Purgatorio,'  when^J 
he  speaks  of  four  stars  near  the  south  pole  which  had  never  beoi^| 
seen  by  mortal  eye  since  the  time  of  our  first  parents.      To  theif^^ 
contigunition,  however,  he  docs  not  allude  :  but  if  an  account  of 
their  existence  had  reached  him,  their  brilliancy  must  have  been 
greatly  exaggerated,  since   he  goes  on   to  express  sympathy  with 
the  inhabitants  of  northern  climes  for  never  having  seen  them. — 
W.  T.  L. 

The  former  Variability  of  34  Cygni. 

Gentlemen, — 

It  is  stated  in  many  books   on   astronomy  that  the  st 
in  the   breast  of   the  constellation   Cygnus,   known   as  P  or  ; 
Cygni,  is  a  variable  with  a  period  of  about  eighteen  years.     This" 
was  the  conclusion  formed  by  E.  Pigott  about  a  hundred  years  ago 
(Phil.  Trans,  for  1786,  p.   201)  from  a  consideration  of  all  the 
observations  made  in  the  seventeenth  century.     He  states  that  he 
could  not  !eam  anything  respecting  change  of  brightness  in  it  sinos 
the  close  of  that  century ;   and  that  from   his  own  observations, 
between  1781  and  1786,  he  did  not  notice  with  certainty  any  varia- 
tion in  it  (the  magnitude  being  constantly  the  sixth),  excepting  that 
he  finishes  with  the  remark,  "  Sometimes  I   suspect  it   has  rather 
decreased   within   these  two   last  yeATs,  though   in  a  very  small 
degree." 

Modern  observations  show  no  change  of  .any  kind  since  th 
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tiaa,  10  tLkt  duriug  the  present  century,  at  any  rate,  the  star  has 
fibiV*^  no  sign  of  variability.  This  star,  therefore,  offers  a  very 
nsBBrkable  instance  of  ono  which,  after  being  first  noticed  by 
William  .l.itison  in  i6oo,  underwent  several  irregular  changes  of 
bngfifness  during  the  following  century,  and  has  remained  of  the 
name,  or  very  nearly  the  same,  nioguil  ude  ever  since. 

It  does  not  appear  that  Kepler  noticed  any  change  in  it  after  his 
tttention  was  railed  to  it  in  i6ot,  when  it  wa.^  of  the  third  magai- 
toile  and  continued  so  for  mauy  ^-enrs.  It  may  interest  some  of 
TOUT  readers  to  quote  Bacon's  expression  with  regard  to  it,  who,  in 
ti«  leventh  chapter  of  his  '  Descri[)tio  Globi  Lifellectualis  '  (which 
noft  have  been  written  in  1612),  after  alluding  to  the  famous 
«tarof  Hipparchus,  says,  "  Etium  conspici  nuper  coepit  stella  nova  in 
pnrtnre  Cygni,  qua)  jam  per  duodocim  annos  integros  duravit, 
cttlem  comette  (qualis  habetur*)  I ongo  interval lo  supergressa,  nee 
idbnc  diminuta  aut  adoruans  fugam.'' 

We  may  hope  that  the  new  methods  of  stellar  photometry  which 
Ritble  Mtrononiers  to  take  account  of  and  register  smaller  varia- 
liooii  of  light  than  was  possible  before,  will  obtain  for  us  some 
further  information  respeutiug  this  oaco  remarkable  star. 

Yours  faithfully, 

BluUicath.  W.  T.  Linn. 

1 116,  August  11. 


NOTES. 

To  RAiSBAJfot. — Some  four  years  ago  we  printed  in  the '  Obser- 

ory ' (Vol.  V.  pp.  42  «/  seq.)  a  paper  by  Mr.  B^nd  Capron  entitled 

'A  Pl»  for  the  Eaiiiband.''     Mr.  Capron  has  now  republished 

Cftat  |iaper  in  book  form,  together  with  some  further  remarks  on 

k-Uie  same  subject.     The  object  of  this  second  part  is  to  show  that 

tbough  the  6r8t  novelty  has  warn  off,  ratnband  s|ifctro.si'opy  has 

been  making  real  progress.     To  prove  this,  Mr.  Capron  briefly 

I  at  recent  diiicussions  on  the  question  which  have  appeared 

1  the  'Times  "  and  in  '  Nature,'  gives  a  list  of  some  of  the  princi- 

.  pamphletjt  or  articles  pubhshed  on  the  subject,  remarks  on  the 

creased  use  of  rainband  spectroscopes,  and  discusses  a  num!)i?r  of 

ervntions.     A  description  of  Klinkerfues'  weather  compass  and 

uple  of  letters  on  Atmof<pheric  Electricity  conclude  this  little 

olume,  which  although  no  particular  pains  have  been  tiiken  to 

ake  it  n  finished  literary  work,  yet  cannot  fail  to  be  of  much  value 

)  meteorologists  wishing  to  use  the  spectroscope  to  the  best  advan- 

!  for  weather  forecasts.     It  is  fully  illustrated  by  a  number  of 

Bum  «cnu  to  hnre  lliougbt  that  the  stars  of  is7z  and   1604  were  aleo 

<  'A  Pint  Tor  the  RAinband,  nod  the  Rninbnnd  Viiidiciited.'     By  J.  Roud 
|€iprv«,  K.B.A.S..  K.B.  Met.  S.    London :  etanford,  Clioriog  Croi^ 
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])lates  and  dingrauis  bexidcs  the  ori^nal  one  of  the  "  Uoinbaiid  in  • 
Spectroscope  of  Moderate  Disjiersion." 


The  Visuajl  Solas  SPECTBtrM  Hf  1884*. — Throughout  the  year 
18S4  a  curious  so-called  "  corona"  wae  observed  round  the  Sun — 
a  broad  whitish  glare,  which  was  seen  even  more  distinctly  when 
the  Sun  was  at  its  greatest  height.  This  "  corona,"  together  with 
the  remarkable  red  "  after-glows "  of  the  same  period,  were  very 
generally  believed  to  be  due  to  the  vast  quantities  of  impalpable 
dust  which  had  been  driven  up  into  the  higher  regions  of  our 
atmosphere  by  the  great  explosion  of  Krakatoa.  Prof.  Piaxzi 
iSniyth  having  received  a  line  diffraction  grating  from  Prof.  Bow- 
land,  determined  to  completely  map  out  the  visible  spectrum  witli 
the  pur|x)»e,  amongst  others,  of  affording  a  means  for  ascertaining 
\v  hcther  this  "  corona  "  was  attended  with  any  appreciable  altera- 
tion in  the  solar  spectrum,  Edinburgh  being  too  smoky  for  such  a 
research,  Prof.  Smyth  chose  the  neighbourhood  of  Winchester  for 
his  observuig  station,  and,  during  the  months  of  June  and  July 
1884,  made  three  independent  surveys  of  the  entire  spectrum  from 
A  to  beyond  h.  The  results  of  these  observations  have  been  pub- 
lished ill  a  series  of  60  plates  in  the  '  Transactions  of  the  Boyal 
Society  of  Edinburgh,'  Vol.  xxxii.  part  iii.,  each  plate  containing 
five  representations  of  the  same  portion  of  the  spectrum,  the 
two  usually  I'rwn  the  maps  of  Angstriim  and  Fievcr.,  the  last  t 
the  three  independent  charts  drawn  out  from  his  "Winchester  obsi 
vations  by  Prof.  Smyth  himself.  The  plates  are  coloured,  each 
being  of  a  homogeneous  tint,  so  as  to  give  a  rough  hut  not  an  exact 
represenfatiou  of  the  actual  colouring  of  the  spectrum.  The  scale 
employed  is  that  of  wave-frequency  to  the  British  inch,  but  a 
tenth-metre  scale  of  wave-length  is  also  added.  The  reasons  for 
adopting  this  scale  and  the  method  of  colouring  are  given  in  the 
troductiori  in  Prof.  Piazzi  Smytli's  always  felicitous  and  attracti' 
style,  and  he  certainly  maJies  out  a  strong  case  both  as  to  the 
employment  of  wave- frequencies  instead  of  wave-lengths  and  as  to 
the  mode  of  arranging  the  spectrum  the  red  end  to  the  left  of  the 
page. 

With  regard  to  the  comparison  of  the  Winchester  spectra  with 
earlier  observations.  Prof.  Smyth  records  a  strong  line  at  about 
X  4733  which  Pievez  lias  not  marked.  He  prefers,  however,  rather 
to  consider  this  as  jirobably  an  accidental  omission  from  M.  Fievez's 
chart  than  as  evidencing  the  presence  of  a  new  gas  in  our  atmo- 
sphere iu  18S4.  The  red  and  violet  ends  of  the  spectrum,  howerer, 
sliowed  a  marked  genenil  dulling,  such  as  should  arise  from  the 
upper  air  being  laden  with  minute  opaque  particles — "whether 
from  the  Krakatoa  explosion  or  any  other  source." 

•  "  The  Visual  (GrntinR  and  Olare  Lens)  Solar  Spertrum  in  1884."  By  C. 
I'iiizzi  Siiiytli,  F.K.tJ.E.,  uiid  Aittrunniiivr  Royul  lor  Scutluiid.  Froio  the 
'  TmnaacI ioiie  of  tlie  Koval  Socieir  of  KUiiiburgli.'  Vol.  xiiii.  pert  iii.  Edin- 
btirgh  ;  Knll  4  Co. 
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AnTinrfoiHCAi.  PnorooaArar^ — Writing  to  Admiral  Mouchez 
the  proposal  for  completing  a  photographic  survey  of 
'  'r.  Gill  suggests  that  there  should  be  a  meeting  of 
r*  int€Test«d  in  the  subject  held  during  the  spring  of 
ti«ider  the  details  of  the  work.  Premising  that  for  such 
-  .1  general  photographic  map  of  the  heavens,  in  which 
■•o  in  diflferent  parts  of  the  world  will  oooperate,  it  is 
to  consider  the  details  of  instruments  and  methods, 
nr.  itHi  nevertheless  expresses  bis  preference  for  a  telescope  of 
iir^  aperture,  for  instance  a  refractor  of  24  inches.  With  this 
ifatan  stars  of  such  a  magnitude  aa  with  an  aperture  of  12 
require  on  exposure  of  an  hour  would  be  photo£^phed  in  15 
S.  So  that  not  only  could  an  observer  do  tour  times  as 
work  if  the  sky  were  clear,  but  also  photographs  could  be 
iMiiiwd  daring  a  short  period  of  clear  sky  which  would  be  en- 
tinijr  lost  were  an  exposure  of  an  hour's  duration  necessary. 
Fkitagtapbs  taken  with  a  large  object-glass  have  also  an  addi- 
•dvantage  arising  from  the  circumstance  that  the  shorter 
the  Axposure  the  less  will  the  positions  of  the  stars  be  affected  by 
difenmtial  refraction,  and  the  eifect  of  this  refraction  can  be  more 
cMiIjr  computed.  The  star-disks  are  also  better  defined,  and  so 
^kAor  suited  to  measurement  when  the  time  of  exposure  is  short. 
^H}r  GUI  also  thinks  that  efforts  should  be  made  to  publish  by  pho- 
^^kgnpby  copies  of  all  the  plates — a  work  which  might  be  finished 
^^B  25  ur  30  years  from  the  present  time.  Such  a  publication  would 
^jJace  everr  astronomer  who  possessed  a  copy  on  paper  in  almost  as 
I  advantageoas  a  position  as  one  possessing  the  original  glass  nega- 
^■jtn.  The  result  of  the  i>hotographiu  survey  contemplated  by 
^B)r.  Gill  would  be  that  long  before  the  year  3000,  or  even  before 
^Hdoo,  ve  would  have  complete  catalogues  of  all  the  stars  visible 
^Hd  th«  pUtes  rendered  available  by  the  labours  of  astronomers  all 
onr  the  world. 

Admiral   Monchez  expresses  his  concurrence  with   Dr.  Gill's 

tirvt  as  to  the  expediency  of  using  large  apertures  for  this  work, 

I      nd  points  out   that  all  inconvenience  arising  from  difliciilty  in 

I      mampulating  large  instruments  can  be  obviated  by  adopting  the 

toon  of  equatorcal  known  as  the  "  ^uatorial  coude." 

Tkk  Obmbvatort  or  Yaxe  College. — In  the  Eeport  of  this 

for  the  year  etiding  June  j,  18S6,  Dr.  W.  L.  Elkin, 

'  in  chai-ge  of  the  helioineter,  states  that  further  obser- 

I  of  the  Pleiades  have  been  obtained,  completing  the  series 

<iiwrr»d  in  the  previous  year.     All  these  stars  have  now  been 

ciaemd  on  from    to   to   12  nights,  and  a  total   of  over   1600 

■MtaTM  of  distance  and  700  of  poBition-angle  are  available  for 

bcMaiao.      The    reductions   are  in  a  forward  state  and    there 

(VBiitt  floly  one  or  two  points  of  detail  to  be  disposed  of  before 

*     Biilleliii  Aftronomiqur,'  tome  iii.  p.  321. 
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the  definitive  results  can  be  deduced.     With  regard  to  the  scheme 
for  dotermining  the  averago  parallax  of  the  first  inaguitude  81 
Dr.  Elkin  proposes  to  take  the  ten  brightest  stars  in  the  uorthi 
hemisphere  and  observe  them  each  from  i6  to  20  times  at  eji 
of  maximum  parallactic  displacement,  using  a  favourably  situated 
pair  of  comparison  stars.     It  is  not,  of  course,  expected  that  each 
individual  resulting  pamllai  will  be  of  very  great  accuracy  from 
80  limited  a  series,  but  it  is  hoped  tliat  the  mean  of  the  ten  pai 
laxcs  will  give  a  fairly  reliable  value  for  the  average  dista: 
of   the   most  brilliant  stars.      On  account  of   the  large  pro[ 
motion  of  Arcturus  it  is  of  special  interetit ;  and  Dr.  £lkin  lias 
paid  more  particular  attention  to  it,  using  six  pairs  of  comparison 
stars,   five  of  which  have  been  successfully  followed  up  so 
During  the  past  winter  Mr.  A.  Hall,  Jun.,  has  been  engaged 
obser\nig  with  the  heliomeler,  the  object  in  ^new  l)eing  a  del 
mination  of  the  mass  of  liitum  from  measures  of  Titan.     He  hi 
also  observed  various  stars  for  an  independent  determination  of 
the   instrumental   constouts,    and  has    investigated   the    divia'  ~ 
errors  of  the  part  of  the  scale  used  in  the  observations  of  Titan. 
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Variable  Stabs. — Mr.  T.  E,  Ilepin  has  issued  Circular  No] 
of  the   Liverpool   Aslronomical  Society,  in  which   the   folio 
announcements  are  made : — 

(i)  The  star  D.M.  +  8°  No.  3780, announced  in  circular  No.  2 
being  probably  Var.,  passed  its  maximum  about  June  4th,  at  which 
time  ita  mognitudi)  was  6'8.  Since  this  date  it  has  diminished  in 
brightness,  and  on  August  20th  it  was  only  8"2.  The  star  would 
seem  to  be  a  Long-period  Variable.     Its  place  (1885)  is  18*32" 

S«'  +8°  43'-S- 

(2)  Voriation  has  also  been  detected  in  the  Red  Star  B.  535 
(D.M.  4-  47°  Xo.  303 1 ).  The  star  passed  a  minimum  about  the  end 
of  April.  On  May  14th  it  was  only  S-g,  siuce  which  it  has 
increased  aud  is  now  7-7.  This  star  also  is  a  Long-period  Variable, 
Its  place  for  1885  is  20"  5"  58' +47°  28'-g.  It  precedes  32  Cyi 
by  5"  57*  and  is  9'N.  of  it. 


Odituaut. — We  regret  to  record  the  death  of  the  Rev.  Stephi 
11.  Saxby,  M.A.,  which  occurred  on  August  5,  after  a  lingering 
illness.  He  was  the  first  incumbent  of  All  Saints,  Clevedon,  and 
had  held  the  living  for  26  years ;  his  manly  sympathy,  uniform 
courtesy  aud  urbanity  alike  to  rich  and  poor  had  endeared  him  to 
all  classes  in  his  parish.  Of  late  years  Mr.  Saxby  had  devoted  his 
entire  leisure  to  a-stroiiomy,  and  in  November  last  was  elected  n 
Fellow  of  the  R.  A.  8.  He  has  been  cut  off  at  the  outset  of  what 
had  promised  to  be  0  most  fruitful  career.  We  ourselves  are  in- 
debted to  hira  for  several  valuable  papers  (see  '  Observatory,'  Jan. 
1883  and  Nov.  and  Dir.  1S85).  He  was  born  in  1831  and  gnwlu- 
atcd  at  (jouvillc  uud  Caius  College,  Cambridge,  of  which  he  wi 
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I'VeMir,  in  1854.     Among  his  |)ulilialied  vrorks  «-ere  '  A  Prize  £s8ay 
loD  tJw  Pew  »y»tein  '  and  '  The  Birds  of  8betlaod." 


T(t«  TiOSOITUDB   OP    THE    McGlLL    COLLEOE    ObSERVATOBT  ♦. — 

f  ProL  VV.  A.  Rogers  and  Prof.  C.  H.  McLeod  have  receutly  deter- 
'  BinMi  the  difference  of  longitude  between  the  lloi-vard  College 
Tatory  and  that  of  the  MeGUl  College,  Montreal.  Assuming 
I  centre  of  the  dome  of  the  Harvard  College  Observatory 
'44"  3o'"993  +  '04«  west  of  Greenwich,  the  result  of  the  dis- 
i  of  the  very  eliiborate  series  of  observations  made  by  Profs, 
uid  McLeod  is  that  the  pier  of  the  transit  instrument  at 
thm  MeGill  College  Observatory  is  4"  54"  i8'-543  +  -o43  west  of 
Gneowkh. 


Uo\oKo.\o  Obsertatoky. — Dr.  Doberck,  the  Government 
nomer,  has  published  his  observations  and  researches  made  at 
[ongkinng  Observatory  in  the  year  18S5.  These  are  for  the 
&rt  coutined  to  mngtietieol  and  meteorological  subjects,  but 
ck  appears  also  to  have  spared  no  paius  to  make  the 
kong  time-signal  service  as  complete  as  possible,  the  main 
I  of  the  astronomical  branch  of  the  Observatory  being  the 
Btion  of  local  time,  although  instruments  are  alno  available 
for  making  observations  of  such  n.-itrouumical  phenomena  as  happen 
to  be  particularly  conspicuous  in  that  region.  The  Observiitory  is 
pnorided  with  a  3-inch  transit  iustrument  by  Troughton  and  Simms 
vmI  with  the  "  Lee "'  equatoreal  described  by  Admiral  Smyth  in 
the  '  Celestial  Cycle,'  the  aperture  of  the  object-glass  of  which  is 
6  inches.  We  coDgratidate  Dr.  Doberck  on  the  success  which  has 
attended  his  efforts  to  establish  an  obsen'atory  at  Hongkong  and 
tapnUish  the  observations  made  thereat,  and  liojm  that  he  will  be 
•niuiled  to  carry  on  the  good  work  which  he  has  begun  so  well. 
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Thi  Proobess  or  Abtkoitomt  of  the  Tear  1885 1- — The  Annual 
erjew  of  Astronomy,  appearing  in  the  '  Smithsonian  Eeport,'  has 
to  been  compiled  by  Prof.  Holden,  and  that  for  the  year  1885 
I  also  prepared  by  him  in  manuscript.  During  the  transfer  of 
"  Holden"8  library  from  Madison  to  California,  however,  all  but 
portion  of  this  manuscript  was  lost.  Under  these  circum- 
of.  Holden  asked  Mr.  \V.  C.  Winlock,  of  the  Washington 
rj',  to  make  up  the  deficiency,  and  thus  the  Report  on  the 
of  astronomy  in  1885  appears  as  Mr.  Winlock's  work, 
put  the  circumstances  on  record  in  order  that  he  may 
the  brief  time  available  as  an  excuse  for  any  shortcomings 
may  be  found.  As  in  previous  years,  free  use  has  been  made 
jnf  rpiiews  &c.  in  periodicals,  particularly  those  in  the  '  Observatory,' 
I'lkilletin  Astronomique,'  'Nature,' and  'Science,'  and  it  may  be 


*  'TlUMctioni  of  the  Boynl  Society  of  Cniialn,'  M<cUnn  iiL  188;. 
t  Pnini  ttip  Smithroniim  Report  for  igSj. 
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remarked  that  altliough  the  report  is  primarily  intended  for  the 
who  have  a  general  rather  than  a  special  interest  in  the  progress  j 
astronomy,  it  may  be  of  use  to  professional  astronomers  also, 
convenient  collection  of  reviews  and  notes.     As  far  as  we  ha 
examined  the  report,  it  appears  to  have  been  very  judiciously 
piled,  and  to  fully  maintain  the  character  of  the  similar  pap 
appearing  in  previous  issues  of  the  '  Smithsonian  Report.' 

The  Total  Solar  Eclipse  or  August  29. — We  learn  by  tele- 
gram from  Grenada,  dated  August  16,  that  the  British  obserrii 
party  has  arrived  there  and  has  divided  into  two.     Messrs.  Ixx'Jcy 
Turner,    Perry,   and    Maunder  are  going  to  Green   Island 
Grenviilfi  Bay,  on  the  east  side  of  Grenada,  and  to  Carriacou. 
small  island  to  the  north.     Messrs.  Darwin,  Thorpe,  Schuster, 
Lawrance  will  take  up  their  station  at  Prickly  Point,  Hog  Island 

A  CoBRECTios. — Mr.  J.  R.  Sutton  writes  that  in  his  letter  ( 
"  Algol's  Hypothetical  Satellite  "  ('  Observatory,'  Vol.  ix.  page  2? 
the  words  "  and  taking  the  respective  densities  to  be  the  san 
should  be  erased  from  the  eleventh  line. 

Iif  No.  2739  of  the  '  Astronomische  Nachrichten '  Dr.  Drey 
of  (he  Armagh  Observatory  has  a  short  note  "  On  the  Invention  ( 
the  Sextant."    His  purpose  is  to  show  that  Hadley  invented  tl; 
instrument  quite  independently  of  Thomas  Godfrey  of  PhiLidelpli 
who  made  such  an  instrument  of  wood  in  1730. 

The  same  number  eontivtns  a  series  of  observations  of  Con 
1881  III.,  made  at  Pulkowa,  and  also  a  series  of  Comet  1884 
(Wolf). 

MrxoB  Flaxet  No.  259  has  been  named  Aletheia  by 
Peters  of  Clinton,  U.  S.  A. 

WiNNECKF.'s   periodical    Comet  was   found   at  Cape  Town 
Angust  20.    Its  place  at  5''  47'"  54'G.M.T.  was  R.A.  13*  lo"  ai' 
Dec.  i°8'  17"  South. 


Elliplie  Elemmta  of  Cmntt  1886  (Broolt  3). 
By  Dr.  S.  Oppenhbim*. 

T=.lune  6-815958,  Berlin  M.T. 

-' '76''  5°'  tfs 

ft 52       S    56  "2 

•   13    23    48  -o 

•"ff7    0-I33357 

log «     9-836962 

log  a    0-637824 

U 9-05  years. 

♦  Astron.  Naehril^tmi,  No.  lyjq. 


OCTOBER,  1886. 


[Pricw  1«. 


OBSERVATORY, 

'HLY    REVIEW  OF  ASTRONOMY. 


K.    W.    MA  ,   P.R.A.S., 

M.   \^'.  DOWNING,  M.A.,  F.R.A.S., 
*.j«D    T.    LEWIS,  P.B.A.S. 

CONTENTS. 

t/MB 

._.i r.f  SUIiar  Patitions.     By  D.  A.  OoutD,  For. 

321 

%^  "a.P.RA.8.  ^ „„.„ .'lai 

.  SnnUi.     liy  I'lvt  C.  A.  Yeova,  I1U).,  Fur.  Aomc  R.A.S.  328 

VixLEV     r     S  YiMn  1  I      ,.M<1    R«T.  JlTOJC    J.  lIl'St'll^Mr 

320,330 

PH.A.S !ial 

i.«o)r,  Pi./L8 :a-2 

3.T-' 

nv  If.  U  jr.  EbLRHT.  F.fCS-  s-i;! 
ni    ..r .V.-» 

>••  M  »  s         aaf) 

a^'l 

3.jt; 

.  ori      Ii>  VV.  f .  U,,».  U.A.,  F.B.A.a  SSO 

H  Bj  W,  T.  Ltss.  B  a..  F.K.A.S S37 

1  i.ing 

urn 
:  iMi.f  .-Mnr*  —  Moui'i  ?  '.ifTroiiiiiiwcnl 
338-3M 


3Tif<»»tIoi>*  •Ho"I<l  !>•  »ddrojuod  totho  EmiTOBS  of  tha 
,T -.-•..   .!...,.„   Hcyal  Hdl.  Oreenwioh.  S.E. 

'  iiiiil  IwiUvn  Umittil*  NiiiiihoM):— United 
C'am'""!"  Ml  til..  l',„tal  f'nion,  H  Mllings ,  otlicr  Foreign 


i/vxj  ri 


ION  DON: 
I'^o  ny  TAiwn  and  fuascis, 


THE    OBSERVATORY, 

A  MONTHLY  REVIEW  OF  ASTRONOMY. 


Edited  by  E.  W.  ilArsBEK,  I'.H.A.S.,  A.  M.  W.  Powhiha.  M-A. 
and  T.  Lewig,  F.U.A.S. 


F.H.AJ 


Contains  full  Ilc'iKirts  of  tLo  Meetings  of  tho  Royal  and  Liri^rpi^Mil  Asl 
nomicul   Socii>tit<8;  .Xj-ticlcs  by  variiias  I'minvut  Astronomrnt,   Ktii 
Anicrican.aijd  Cuiitiuuntul ;  Correspoudwice  oa  tojiicsof  iiiti-reHt  eou 
witli  the  Scii'iice ;  Notes  on  tbe  progress  of  Aslrouoiuy  ;  Il^views  of  n»t 
iioinical  publications;    Ephfiuoridus  of  comets,  vuriublv   »taia,  Suturn 
HiitcUiteH,  and  for  physical  oli.^ervutioiu  of  tho  Sua,  Jupiter,  &o. ;  uiid  ol 
tho  UHUal  iistrorioiuiciil  iiiformalion. 

Amongst  tilt'  contributorti  tu  •  Tho  Obscrratorj*  *  In  1885  wwe  PruCcMo* 
'lb    Hull,   Holdou,   Hougli,   rick«riu(;,    I'rifohiinl,  utid    Yuuu};;    Di 
^ins;    Kovii.    S.   J.    Perry    and    8,   J.   Jobnsou;    Mt><«T8.    Harunri 
Uciujiug,  GruL'u,  Kuobel,  Kuotl,  Lynn,  Tobbutt,  Trourelul,  &«. 


"lliie  jiiuriiiil  ia  an  iiiitifiintrall 
XttTOMO/itu/iie  (urgiiii  u(  tlu-  i'lirn  V 


lit  (oUie  'MimllilyHutice*.'  '-t.»i:*i\ 


CONTENTS  OF  No.  114. 


vritiiiDK      Bj  H.  O.  WlUKHI 

1.9 

li)  A.  ST.\Ri.ir  WiLkiMis,  F.B.A,8k..,. 


Articles : — 

On  Pcrsonnl  Errnre  in  Hdiibl' 
Mdeor  Noles.    By  W.  F.  Dk- 
Tie  Turinblc  SUir  1/  Puppia. 

Conespondence : — 

i  Cygii.  By  Dr.  CorixAjin.  F.R.A.a,  Dr.  P.  TmBv,  K.E.A.8.,  H  S»r.i 
F.B.\.8,  Bov.  Jkvom  J.  Mi'SCBAier  PcniiT,  F.Ba..&.  mid  Koixictii 
TARnA^T  , 

Coiiiputiioii  Ciiieie.  -IT.     Bv  W.  H  8.  Miisck.  M  \..  KR.A.S- 

Aurora  nnd  Siieclruiu.     By  l^ie  Rct.  Ki>w.*iit>  Bute  r.  KiiiK 

UiiWprpuil  Tiiiif     l!y  fiiiit.  WiLiiAM  Nom.r.  F.R..\.S 

Bri(i;lit  Aiiruni.     By'tli.- Kcr.  8.  J.  JnriKwis.  F.K.A.8 

Bojcr  and  llip  Cc,ii!.tt<lliiti.iu».     By  W.  T.  LtSfX.  BA.,  F.E.  .i  .-> 

Tbf  lomior  Vuriabilily  ol'34  Cygni.    By  W.  T.  Ltsx,  B  A.,  F-K.A.S.  ... 

Notes:— 

'fill?     BniiibKnd. — Tbe    Visual     SdIw    SjMwtniiii     iu      I,'- 
rtii>l<>grii|ibr. — Tbe   Olwrnilorr  of    Yuli'   <'.,ll..._... 
Obiliiary;    Kiv    .S,   )F.  Sinby,   "^':    '      ■    ■■  • 
McOill  C'iillf);i<  OliserrnturT.-     i 

grcs«  uf  AMruiiotny    in    the   1\,..    .                        i<..ini     s   i        i 
Augtisl  2t>,— Editorial  NolM   ^^"-"^   ^ 

AV/iptii-  £li'm«il»  of  Cornel  1F<<6  [findk»  8)     By  i>r.  «.  Om'm*--, 


• 


J. 

',114-JUI 


m^ 


THE    OBSERVATORY, 

MONTHLY    REVIEW    OF    ASTRONOMY. 


>.  116. 


OCTOBER. 


Photographic  Determinations  of  Stellar  Positiona*. 

Tbtk  Mirlr    history  of  celestial  photography  is  demonntrably  and 

exduoivelf  American :  and  its  use  aa  a  method  of  delicate  quan- 

ive  reaearch  is  very  markedly  so.     Without  entering  upon  the 

data,  •which  are  of  easy  access  to  every  investigator,  1 

mention  that  No.  77  of  fho  '  Astronomical  Journal '  cout-ained 

photographic  impn'ssions  of  as  many  different  phases  of 

Esolar  eclipee  of  1854,  May  26 — the  moment  of  each  impression 

HiT*»n  to  the  nearest  tenth  of  a  second.     These  were  taken  at 

ic    Point,   under  the  direction  of  Prof.   Bartlett,  of  the  U.  8. 

ilarr  AcAd*"my,  and  form  a   part  of  his  memoir,  in  which  he 

I  gtvtfs  ''  ""es  between  the  cusps,  as  measured  by  himself 

the  in  I-  in  the  telescope.     Ten  years  later,  in   1864, 

Ir.  Buthtrfuni  constructed  the  i  i^-iuch  photographic  object-glass 

[-which  has  ao}uired  so  conspicuous  a  place  in  astronomical  history  ; 

[and  with    this,  in  addition  to  its  other  achievements,  he  obtained 

photographic  stellar   images    with   a   deHnition    previously 

»«rn,  taking  for  the  first  time  distinct  impressions   of  stars 

ribie  to  th«  dokud  eye — in  fact,  to  the  8j(  magnitude  for  white 

■tam. 

After  coostracting  a  micrometer  of  great  delicacy  for  the  mea- 

WUWUBnt  of  these  plates,  he  measured  with  this  the  relative  distances 

and  poaition-aiigles  of  the  stars  which  they  containe<i.     And  in  the 

•pnng   of    1 366  he  kindly  placed  in  my  hands  the    results  thus 

from  three  plates   of  the  Pleiades,  each  containing  two 

Bious,   taken  on   the  evening  of  March    10.     One  of  these 

I  contained  forty  stars.     Bessel's  memoir  upon  the  Pleiades, 

MiMichrd  in  1844,  gave  the  relative  positions  of  54  stars,  measured 

vitii  the  Ktinigstierg  heliometer.  during  the  years  1829  to  1841. 

8tx  of  these  54  do  not  belong  within  the  limits  of  the  plate  (which 

*  Til«iiit»t  at  tb«  Buffalo  Keeling  of  th«  American  Aiaoeiation  for  the 
AAtuufmmxit  of  Sdenee,  Auguat  10,  1886. 
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contains  al)out  one  sqiinre  degree),  and  lo  of  them  Rre  too  fail 
for  the  photographic  record,  so  that  i6  of  Bessel's  list  are  wanting 
but,  on  the  other  hand,  there  are  two  additional  ones,  not  observi 
by  him. 

From  this  fact  alone  it  may  be  perceived  that  among  the 
benetits    which   aslronomv    may   be    juslitiod    in  expecting  froi 
celestial  photngraphy,  the  accurate  determination  of  magnitudes 
does  not  find  place.     The  chemical  action  of  the  stelbir  light  upi 
the  film  is  so  dependent  upon  the  character  of  that  light  that, 
the  ol)seuce  of  a  correct  knowledge  of  its  composition,  we  are  v 
easily  deceived  regarding  the  amount.     Thus  one  of  Bessel's  sti 
which  was  not  recorded  upon  any  of  Mr.  Rutherfurd's  plates 
'estimated  by  Argelander  as  of  the  magnitude  S'o  and  by  Wolf  u 
7|,  «hile  five  are  distinctly  recorded  which  Argelandor  calls  8J 
less,  aud  eight  which  Wolf  .so  estimates.     The  spectroscope  woul 
doubtless  show  a  deficiency  of  the  more  refrangible  rays  in  the  Ughi 
of  the  former,  and  a  preponderance  of  the  same  in   that  of  the 
latter. 

This  series  of  measurements  by  Mr.  Rutherfurd,  together  wi 
the  computations  to  which  thu  results  were  submitted,  constitute, 
I  am  not  mistaken,  the  iirst  application  of  the  photographic  niethi 
to  exact  astronomical  determinations.  And  the  investigat' 
necessarily  demanded  esjjeeial  c-are,  both  for  guarding  the  numeric 
results  against  sources  of  unsuspected  error  and  for  fixing  the 
limits  within  which  known  theoretical  errors  would  remain 
unnppreciable. 

The  im|)ortance  of  the  successful  application  of  a  method  »0 
diflercnt  from  all  previous  ones,  and  so  full  of  promise,  and  also 
the  considerable  tiiuc  which  would  inevitably  elapse  before  the 
memoir  could  be  printed,  led  ine  ut  the  same  time  to  communicate 
to  the  Astronomische  Nacbrichten,  at  Altona,  soaio  of  the  resulti 
values.  In  a  comparatively  short  note,  written  about  the  mid( 
of  August  1866,  I  gave  for  the  ten  most  conspicuous  stars  of 
I'leiodes,  after  Alcyone,  the  corrections  derived  from  one  of 
photogra])hio  plates  of  March  10,  for  the  values,  published  by 
Bessel,  of  the  position-angles  and  distances  from  Alcyone  in  1840; 
M  likewise  the  average  discordimce  found  for  a  single  measure. 

In  the  next  following  year  the  Academy  had  not  the  means  of 
printing  its  memoirs;  and  as,  in  the  meanwhile.  Mr.  Rutherfurd 
had  measured  five  more  of  the  plates  of  the  Pleiades  presiuuslr 
taken,  as  well  as  six  additional  ones  taken  in  the  months  of  January 
and  February  1S67,  these  were  also  computed,  and  the  results 
added  to  those  from  the  first  three  plates  in  the  memoir  already 
written. 

Various  circumstances  combined  to  delay  the  publication,  chief 
among  them  being  whiit  seemed  to  me  a  manifest  impropriety  in 
printing  the  results  derived  from  photographs  and  measurements 
made  by  Mr.  Rutherfurd,  and  by  his  o«n  methods,  l)efore  some 
account  of  these  methods  should  have  been  published  by  him 
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of  Stellar  Potitiotu. 

on  the  subject  had  beea  made  to  the  National 
iadftmjr  immediately  previous  to  my  own,  but  was  not  yet  iu  such 
£m  IS  h*  desirud  for  publication. 

The  Wflult  showed  a  very  reiimrkable  accordance  with  Bflasel's 
dctarmioation  for  1840,  allliough  the  total  amount  of  relative 
piner  motion  during  the  elapsed  26  years  was  comprised  in  the 

This  lufmoir  still  remains  in  its  original  form,  but  unpublished ; 
jlixfKsults  being  deduced  (rum  24  photographic  impressions  upon 

[14  pUtM. 

In  the  next  year,  1868,  I  had  the  gratification  of  receiving  from 
it.  Eulhcrfurd  (he  results  of  iiis  measurements  of  32  stars  of  the 
•  Pncsepe,  derived  from  11   impressions.     These  were  com- 
lin  the  fame  way  that  those  of  the  Pleiades  had  been,  and  an 
memoir  upon  this  cluster  was  prepared  for  the  National 
Aadtmr. 

Befure  leaving  the  country,  early  in  1870,  I  gave  these  two 
■tmoirs  to  Mr.  Iluthcrfurd,  with  the  request  that  he  would  send 
hem  to  the  printer,  at  the  snmo  time  with  his  own  paper,  already 
ratioiM'd  ;  but  not  bc:'forc  then.  The  comlitioii  of  his  health 
e»enled  him  from  attending  to  the  matter  for  some  time  :  and 
interval  he  arrived  at  the  unpleasaui  discovery  that  the 
^of  his  micrometer  had  suffered  from  wear,  ntid  to  an  extent 
il«d  him  to  fear  a  want  of  that  accuracy  of  which  the  method 
eptiblc.  and  which  he  hoped  to  see  demonstrated  by  its  very 
plications. 
S'otvritbstaiiding  this  possible  blemish,  it  seems  to  me  that  the 
'■  .'fit  to  be  now  made  public  in  tb.cir  origiual  form,  after 
11  of  the  circumstances  ;  and  it  is  among  my  hopes  to  be 
■  sciij!)  to  publish  these  t\«o  memoirs  from  the  original  mauu- 
pt  of  so  many  years  ago. 

method  was  received  with  manifest  distrust  and  disregard 
and,  as  was  but  natural  for  so  essential  a  devintiou  from 
n(?r  methods,  verv  many  grounds  of  criticism  and  objection  were 
uglit  up.  One  of  the  principal  of  these  was  the  possible  dis- 
tioo  :if  the  collodion  film,  after  recci\ing  the  impressions  oud 
the  measurements  ;  but  Mr.  Rutberfurd  speedily  disposed 
of  this  point,  at  least  su  far  as  t  he  albuminized  plates  are  concerned  ; 
•"•^  "  ■"■•■over,  I  he  cDrobination  of  measurements  of  the  same  stars 
in  various  plates  will  at  once  make  manifest  the  degree 
MMiuMuce  to  which  the  several  values  and  their  mean  are 
tpcctively  entitled. 

A  far  more  serious  obstacle  to  accuracy  is  presented  by  the 

of  obtaining  ulwolutely  round  im.igf's.     Irregularity  of 

in  the  dots    formed   by    the  stellar  impressions   is  almost 

QiQ[)atible  with  p^eci^ion  of  measurement  ;  and,  as  the  time  of 

must  often  be  long,  the  chief  problem  was,  not  so  much 

1  the  images  as  to  insure  uniformity  of  motion  in  the 

)  during  the  period  of  ex(>08Uie.     Not  that  the  photographic 
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processes  were  not  troublesomo  enough  before  the  introduction  ot 
the  dry-plate  processes,  for  very  great  care  and  numerous  pre- 
cautions were  often  necessary  to  prevent  the  plates  from  drying 
too  fast ;  but  for  the  greatest  difficulty  consisted  in  obtaining 
sntlicient  precision  in  the  clockwork  and  equatorial  motion  of  the 
telescope. 

Jt  may  easily  be  imagined  how  great  was  my  desire,  when  leaving 
home  for  South  America,  to  extend  this  new  method  of  observation 
to  the  southern  hemisphere.  But  the  obstacles  encountered  in  the 
endeavour  cantiot  be  easily  imagined.  Upon  these  I  will  not 
enlarge  here  further  than  by  saying  th.it,  in  Cordoba,  also,  the 
attainmi-nt  of  circular  dots  for  the  star-images  oEEered  incomparably 
the  greatest  of  all  the  dilhcuUies  of  a  practical  character.  The 
time  of  exposure  was  limited  by  the  maximum  size  allowable  for 
the  large  stars,  and,  previous  to  1878,  also  by  the  drying  of  the 
plate,  although  exposures  of  twenty  minutes  were  not  unusual. 
Nevertheless,  by  dint  of  specially  constructed  governors  and  regu- 
lators, and  by  ceaseless  attention,  we  did  succeed  in  obtaining 
impressions  which,  to  the  unaided  eye,  appear  absolutelv  round. 

This  necessity  of  long-continued  and  minute  uniformity  in  the 
notion  of  the  telescope  is,  of  course,  largely  diminished  by  the 
emplayment  of  instruments  of  large  aperture,  iiuismueh  as  the 
necessary  time  of  exposure  is  diroinisheu  in  the  same  ratio  in  which 
the  amonivt  of  light  is  increased.  It  is  yet  further  and  most 
notably  diminished  by  the  mnnifold  greater  sensitiveness  of  the  dry 
gelatine  plates.  But  notwithstanding  all  this,  the  attainment  of 
round  images,  while  almost  indispensable  for  giving  to  stellar  pbo- 
tigraphy  that  increased  accuracy  to  which  if  may  lay  claim  as  t 
means  of  rt'search  in  practical  astronomy,  still  demands  especial 
care  and  precaution. 

The  Argentine  Government  cordially  afforded  every  Rssistancs 
which  I  deemed  it  proper  to  ask  for  these  investigations.  And 
although  the  chief  energies  of  the  Cordoba  Observatory  were 
a!)si>rl)f'<l  by  those  investigations  for  which  the  institution  was 
o.itablished,  I  had  the  satisfaction  of  obtaining  a  sullicient  number 
of  stellar  photographs  to  occupy  not  only  my  own  lifetime,  but 
many  more,  in  their  measurement  and  proper  computation. 

We  photographed  no  'lorthern  stars  there,  except  the  Pleiades 
and  the  Pripsepe.  Of  the  Pleiades  1  brou^iht  home  sixteen  plates, 
with  two  impressions  of  the  whole  group  upon  each,  made  in  five 
different  years,  from  1872  to  i88j,  inclusive.  Although  the 
centre  of  the  cluster  never  attains  a  greater  altitude  at  Coi\lob* 
than  34'  50',  some  of  the  plates  contain  70  stars.  All  but  one 
of  Bessel's  stars  are  there,  which  belong  within  the  limits  of  the 
field  ;  the  missing  one  being  of  the  magnitude  9^,  and  there  are 
yet  other  stars  of  the  mngnitndes  to,  loj,  and  1 1.  Of  the  Pr«>sepe 
there  are  live  plates,  and  with  a  correspondingly  increased  number 
of  stars.  ^1 

About  seventy  southern  cluaters  have  been  repeatedly  o^fl 
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{nphedtt  Cordoba,  comprising  all  those  of  the  southern  hemisphere 
TOch  aecmcil  important;  also  somewhat  more  tbnn  a  huiulred 
doobie  ttvs,  being  a  sutKrieiit  number  to  serve  as  a  good  test  of 
lb>  Oiethod.  The  total  number  of  phutogTsphs  now  ou  hand  is 
Maeahtt  1«m  than  1300,  only  few  having  bieeu  preserved  in  which 
tbr  ioMgM  were  not  circular. 
&pty.-ial  attention,  however,  was  given,  for  many  years,  to  taking 
■ueut  inlprv•^^ion8,  at  the  proper  seasons,  of  four  stars,  selected. 
Bunt  of  their  large  proper  mol  ion,  as  likely  to  manifest  nppreci- 
BDual  parullaxes.  The  rehnod  and  elaborate  observations  of 
,  (Jill  and  Klkin,  at  Cape  Town,  have  been  made,  coMputed, 
publiiib<.'d.  while  the  Cordoba  pliologrnplis  have  lain  untouched 
their  boxes.  There  is  but  one  of  my  four  stars,  /3  Hydri, 
•liich  is  not  included  in  their  Uftt.  Still  it  will  be  u  matter  of 
Bui'h  iuterest  to  apply  the  photographic  investigation  to  the  same 
problem,  even  if  for  no  other  purpose  than  a  comparison  of  the 
laalt*  of  the  two  methods. 

I  ■m  convinced  that  the  Cordoba  plates  contain  a  targe  number 
of  itara  as  faint  as  the  eleventh  magnitude  of  Argelauder's  scale, 
u4  believe  tliat  these  are  much  the  earliest  photographs  of  stars 
flioter  than  Mr.  Kutherfurd's  of  1865  and  1866.  There  are 
mend  plates.  cH>vering  about  a  degree  square,  which  eautiot  con- 
iaJB  les*  than  500  stars,  and  1  believe  that  some  of  them  contain  n 
ptaler  number,  ijuch  are  those  of  the  duster  Lac.  4375  and  that 
Bear  *  Carinip. 

The  region  in  the  vicinity  of  ij  Carina),  and  that  magnificent 
bad  in  i'agittarius  which  is  too  densely  sown  with  stars  to  be 
CDDcidered  merely  a  portion  of  the  Milky  Way,  and  yet  too  large 
tod  undefined  to  be  regarded  simplj  ns  a  cluster,  were  both  of 
tbcm  taken  teverol  times,  during  the  years  1875  to  i&Sj,  in  scries 
of  Qrerlnppiiig  photographs,  each  containing  about  a  square  degree, 
lad  rpcorded  ujjon  at;liu>8  surface  of  9  by  12  cm.  In  their  present 
fonn  they  are  of  course  of  smuU  value  for  scientific  use,  ina-smuch 
%}  the  slors  are  too  crowded  for  their  coniignralions  to  be  eaeilr 
perceived  :  and,  although  these  two  series  form  in  fact  maps  of 
(onsjdemble  regions  in  the  sky,  still  the  record  is  of  a  very  perith- 
ilik  nature,  and  of  Miiall  avail  lor  use  by  astronomers  until  it  shall 
lave  been  translated  into  an  enduring  and  numerical  form  by 
BucTomr-tric  meoRupement. 

In  this  connection  1  may  say  that  one  of  the  greatest  of  mj 
pnacDt  aoiietics  regarding  the  Cordoba  photographs  arises  from  a 
ItKOTcry  of  the  ease  with  which  the  collodion  or  gelatine  film  may 
Wome  detached  from  the  glass.  The  Argentine  Government  lias 
signed  a  moderate  sum  for  the  prosecution  of  the  measurements, 
ftnd  with  this  some  progress  has  already  been  made.  It  is  but 
flight  to  add  that  the  full  amount  was  given  for  which  I  asked, 
ttlill  it  i«  now  quite  inadequate,  in  consequence  of  the  unfortunate 
atiuD  of  the  rational  currency  ;  and,  in  the  present  financial 
tttere,  1  cannot  reascnabJ^-  expect  mote.     Yet  Ibib  luaW^X  oi 
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prompt  measurement  appears  lo  me  at  present  much  more  important 
than  it  did  while  \  was  unaware  of  the  facility  vrith  which  the  film 

can  blister  and  peel. 

In  1883.  al")er  Mr.  Common's  brilliant  success  in  photogjaphing 
nebulas  with  his  great  three-foot  reflector,  he  proposed  to  me  a 
joint  arrangement  for  photogrHphingtlie  whole  heavens.  My  work 
at  Cordoba  was  so  near  its  dose  that  it  was  out  of  the  question  to 
undertake  anything  new  ;  but  the  immense  labour  requisite  for  the 
measurenient  of  the  plates  would,  under  any  circumstances,  have 
tended  to  deter  me.  It  is  an  undertaking  demanding  the  joint 
energy,  application,  and  material  resources  of  a  large  numlM?r  of 
persons,  if  the  results  are  to  be  made  available  for  astronomical 
use;  indeed,  1  see  tio  other  astronomical  value  in  the  uomeasur«d 
photographs  than  the  jiossibility  of  confirming  at  some  future  epoch 
the  existence  of  relative  motion  previously  detttcted  or  made 
bable  by  some  other  investigation. 

Since  then  the  process  of  photographic  charting  is  said  to  ho 
been  systematically  undertaken  by  the  Brothers  Henry,  at  Paris. 
I  have  seen  none  of  their  plates  ;  but  their  sharpness  is  highly 
spoken  of,  and  the  work  appears  to  be  prosecuted  with  much  skill 
and  very  sensitive  ]>lales.  There  can  of  course  Ix-  no  question  oa 
to  the  value  of  any  permanent  record  whatsoever,  corresponding  to 
a  known  date;  yet  1  cannot  feel  that  any  essential  ad\aii('e  is 
likely  lo  be  made  iu  this  way  until  the  photographic  record 
have  bwri  lirought  within  the  range  of  numerical  expression. 

The  nieasiireuients  of  the  Cordoba  photographs,  thus  far 
pleted,  are  those  of  the  double  stars,  the  four  stars  with  large 
proper  motion,  of  the  I'leiades,  of  (he  Pra'sepe,  and  of  (he  clusters 
Ijic.  4375  and  k  Cnicis.  The  corresponding  computations  have 
been  made,  as  jet,  only  for  a  portion  of  the  Pleiades  impressions, 
but  I  am  bopelul  of  completing  all  these  at  a  comparatively 
early  dat^;.  We  shall  then  be  able  not  only  to  compare  the  resulti 
with  HesseFs  of  45  years  ago,  but  to  test  the  deduced  values  of  the 
proper  motions  by  means  of  the  photographic  determinations  of 
1865  and  18G6.  Meanwhile  the  valuable  memoir  of  Wolf  has  been 
published,  giving  closely  approximate  positions  for  571  stars  of  the 
group,  and  Dr.  Elkin  has  recently  been  executing  at  New  Haven  a 
belionietrie  triaiigulalion  of  the  principal  stars.  Our  photographic 
results  « ill  ha^ e  to  be  confronted  wit h  his  delicate  heliomej  ric  ones ; 
ami  .should  they  bear  this  test  with  tolerable  success,  it  will  be  nil 
that  can  reasonably  be  desired.  B.  A.  Goi;U). 
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Ths  large  meteor  observed  here  at  lo*  40"",  Aug.  4,  with  a  pi 
from  129°  +60°  to  83°  +40%  appears  to  have  been  a  very  brilliuit 
ofcject  in  the  north  of  England. 
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Mr.  D.  Booth,  of  Leeds,  reports  the  motion  aa  very  alow  and 
p»f»the  path  aa  from  265"  +25°  to  2S6J'  +0".  Time  10"  44"". 
Mr.  William  Davenport,  near  Halifax  (long.  1°  49'  \V.,  lat.  53° 
4i'.?o'  N.V  descrilies  the  size  of  the  meteor  as  about  one  third  of 
tltf  foil  Moon  and  says  it  travi'lled  very  slowly  throujjh  a  barren 
pirt  of  the  heavens  one  third  the  disraiice  between  72  Ophiiu-hi 
'  «  AquiltD  and  parallel  with  o  and  /]  Ophiiichi.  It  left  no 
The  observer  beard  an  explosion  like  distant  artillery  about 
snioute  afttr  the  meteor  h.id  disappeared. 
"L.  J.  H.."'  wriiiiig  from  Ramsey.  Isle  of  Man,  refers  to  a  fine 
swu  on  -August  4  at  about  ii"".  It  commenced  a  little  E. 
Aiquarii  and  seemi-d  to  travel  in  the  direction  of  a  line  joining 
%  «nd  I.     In  3*  or  4'  the  meteor  passed  over  20^. 

The  miMt  remarkable  fact  in  connection  with  the  meteor  waa  its 
•enr  t\nm  motion.  At  Bristol  it  traversed  an  apparent  path  of  34° 
in  8  (ecoiids,  very  carefully  detennined. 

On  Aui^st  24,  in  a  w.it-ch  of  2^  hrs.,  19  meteors  were  observed 
kere.    There   was  n   very  definite  little  shower  of  rather  swift 
nrteors  from  the  point  346°  + 1°.     I  had  seen  this  radiant  on 
jAnj:.  t6-2o.  1885. 
On  August  27,  28,  and  29,  73  meteors  were  noted  during  obscrva- 
eovering  9  hours.     The  sky,  though  free  from  actual  clouds, 
nch  involved   in  fog,  especially  at  low  altitudes,  and  thus 
faint  meteors  must  have  escaped  notice.     By  far  the  best 
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ibower  in   progress   on   those  nights  was  from   292°   +70°  near 

2  Draronis.     I  found  a  radiant  here  in  August  1878,  but  at  the 

_br)jinninBr  of  the  month,  and  Ileis's  catalogue  includes  a  radiant  at 

1)2'' +70",  AugTis't  3-19,  derived  from  226  meteors.     He  also 

thi*  shower  for  Sept.  and  Oct.     Greg  suspected  a  radiant  at 

+  67°  August,  from  British   Association  observations.     The 

»y  w  evidently  one  of   fairly  pronounced  character,  though 

»s  impossible  to  limit  it  to  a  brief  epoch  ;  there  may  be  several 

suo-eeding  each  other  from  the  same  point.     The  meteors 

[obwrved  this  year  belonging  to  these  I  Cepheids  were  unusually 

ight,  moving  rather  swiftly  and  leaving  streaks,  or  tlitrk  trains 

■  like  the  phosphorescent  streaks  as  to  be  scarcely  di.stinguished 

»m  them. 

I  wa»  much  interested  in  noticing  during  a  wat<;h  of  5  hrs.  on 
lup.  29,  a  sharply  defined  radiant  at  106°  +52°.  I  believe  this 
the  Mme  shower  as  one  at  103"  +53°.  which  I  deduced  from 
ieut.-Col.  Tupman's  observations  for  the  period  Sept.  6  to  Oct.  4, 
iS69,iind  particularly  rpferrod  to  in 'Monthly  Noliivs,' Vol.  XTtrvii. 
350,  8*  po«isiblv  connected  with  Donati'a  comet,  which  has  a 
tdiant  at  100°  +  59°  Sept.  S.  The  circumsf anres,  however,  render 
Ifbe  suggested  connection  extremely  improbable.  The  radiant  of 
'-shower  is  some  8°  distant  from  the  cometary  radiant,  and, 
front  this,  Ponali's  comet  at  the  descending  node  on  Sept.  8 
I  some  18  millions  of  miles  inside  the  Earth's  orbit.  More- 
LoTcr,  uo  specially  rich  display  of  meteors  from  this  poiut  in  the 
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hfnx  Im«  enr  beaa  wituf—fd  sb  Sept.  8 
■(>peM«  to  be  apread  orar  a  long 

it  u  therefore  pntMbijr  fu 
few,  watching  a  ha^  skj  rar  x|  hn^  I 


tfce  riMnrar  nftv 

The  sppixixMialt 
On  Sept.  7 
I  i5i»e(eon, 
of  which  7  were  from  the  Lmx.  Hmtb  weiu  eko  aereral  streak* 
tearing  inet«or9  from  6z°  4-36"  near  c  PetaeL  I  raoogniied  thti 
•hower  also  in  1885 :  it  formed  the  aubiect  of  a  paper  in  the 
*  Obaenratonr,'  Vol.  r.  p.  262. 

The  finest  meteor  recentJr  Been  here  was  recorded  at  13'  39"  oa 
Sept.  7.  It  »-a<  as  bright  as  Venus  and  left  a  broken  streak,  after 
a  very  swift  flight  of  15' from  146"  +78°  to  205"  +74°.  Badiant 
probably  at  100°  +73°,  or  perhaps  in  the  head  of  the  Lrnx,  close 
to  the  computed  radiant  of  Bonati'i  comet.  W.  F.  Dcnrnro. 
Brulol,  1886,  8epl.  8. 


Large  Telescopes  v.  Small. 

Mat  I  ask  space  for  a  few  words  in  response  to  Mr.  Denning's 
last  ititeresting  paper?  I  care  to  refer  only  to  one  or  two  points. 

I  mn  uiiablt)  to  ngree  with  him  in  considering  the  central  9 
incheH  of  our  23-inch  plass  inferior  to  any  9-inch  telescope  of 
ordinary  focnl  length.  Of  course  the  extra  thickness  of  the  glass 
involves  a  slight  loss  of  light — possibly  as  much  as  5  or  6  p.  c, 
though  1  doubt  it ;  Uiis  would  be  equivalent  to  the  contraction  of 
th(>  9-infh  aperture  by  about  ■,%  of  an  inch.  But,  prr  contra,  with 
tho  longtM*  IWus  (hu  outstiiutling  chromatic  aberration  is  greatly 
diniiriisiit'd.  mid  \]w  definition  notably  improved — more  tluui  enough 
lo  coinpiinMitf  for  the  slight  loss  of  liglit,  1  think. 

Ah  to  tilt'  WoshinfCtou  drawings  of  Wars,  I  am  unable  to  see 
anytliing  *'  uhtuunding''  in  the  case.  1  know  but  little  about  the 
ins  itiiU  outs  of  the  ObstTvatory  administration  and  the  relations 
of  its  inmiilL-K  at  that  time.  But  my  impn-ssion  is  that  the  junior 
observer  (rroFcasor  Holdcn)  made  his  sketches  at  odd  minutea 
when  the  toloK-ope  lia|>]iened  not  to  be  actually  in  use  by  its 
regular  I'mployers,  and  that  some  time  afterwards  they  were 
privately  romrautiicated  to  M.  Terby.  not  for  publication,  but  to  be 
utilir^nl  in  the  preparation  of  his  '  Areograpbie.'  Professor  Harkness 
and  he  certuinly  worked  indejwndently,  and  each  drew  or  tried  to 
draw  8ini)>ly  «  bat  he  himself  saw.  The  senior  Profeesor,  with  the 
permission  of  the  Superintendent  1  presume,  communicated  his 
results  to  the  Ii.A.S.,  which  saw  fit  to  publish  them.  But  they 
are  not  to  be  taken  as  the  measure  of  what  another  observer  could 
ur  could  not  have  seen  with  the  same  instrument. 

Mr.  IVnning  hits  the  nail  on  the  head  when  he  calls  attention 
to  the  great  number  of  observers  who  use  apertures  ranging  from 
5  to  12  inches,  as  compared  with  those  who  command  grvat 
telescopes — iS  inches  and  upwards ;  100  to  i  is  oertaioiy  not  too 
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Id^  The  users  of  the  large  telescopes,  therefore,  in  the  invesH- 
ptioo  of  sny  object  "  run  against  the  field."  so  to  speak,  and  stand 
■  )tti!tj  chance  of  defeat  by  some  of  their  numerous  competitors 
*ko  can  snppleraent  the  powers  of  a  slightly  inferior  instrument 
vitb  tweoer  eyee,  and  perhaps  n  clearer  sky.  No  size  or  excellence 
of  telescope  can  make  up  for  defective  vision  and  a  "  boiling  "  air  } 
bat  miA  a  given  *ye  and  atmospheric  condition,  I  urn  satistied  that 
tlM  graat  telescope,  if  good,  will  always  reveal  more  than  the 
■aller  one.  In  many  cases  it  will  of  course  destroy  illusions  and 
eaRNt  errors  based  upon  a  perfectly  honest  interpretation  of 
IntOfM  dimly  seen,  or  supposed  to  be  seen,  by  eiithusiiistic 
•bMrrors  with  smaller  instruments.  iVeble  telescopic  illumination, 
lilti<  twilight,  is  very  stimulating  to  the  imagination.  But  this 
elimination  of  illusions,  instead  of  being  deplored  as  a  "  cutting 
dorn"  of  knowledge,  should  be  welcomed  as  a  most  real  advance. 
«M4,Ang.  16.  C.  A.  YotlNO. 


CORRESPONDENCE. 
To  the  Editors  of '  The  ObtervatmyJ 

S  Cyffnt. 

IGmstvemks, — 
'  In  your  excellent  review   the  '  Observatory,'  'Sob,  113  and 

114.  I  have  with  much  interest  followed  the  discussion  about 
2  Cgyni  and  the  risibility  of  its  companion.  I  cannot  believe 
ttst  Mr.  Kirk  could  fail  to  see  the  comes  if  his  reflector  was  in 
idjastmeDt,  asit  is  well  seen  with  my  excellent  5^-inch  Keinfeldcr 
Bui  Ilertel  refractor.     The  same  object-gloss  gives  also  i  Herculia 


in  contact  with   power  1 44,  imd  easily  sepai-ate J  with  power  2 1 6, 
^Llhae  two  stars,  i  Cygni  and  i  Ilerculis,  are  mentioned  in  Dr.  F, 
■itrbj 
■  nbac 

F        " 

•  itU, 


^rbj's   letter  as  a 
jnbactor. 


Oopeohmgea. 
llti,  tjeptombrr  9. 


pouvoir  Bcparateur"  for  his  S-inch  Grubb 
Yours  faithfully, 

VlCTOB  NlKiaEH. 


Qvmjatss, — 

1  notice  in  the  current '  Obser\-aton','  p-  287,  a  letter  from 

lir.  Kirk  conceniing  i  Cygni. 

I  have  bad  some  recent  experience  with  this  star  in  testing  a 

telescope  by  Mr.  John   Clacey  of  Cambridgeport,  aperture  4^ 

\  and  45  inches  focal  length  ;  it  easily  divides  such  stars  as 

_  iiaa  and  K  Ophiuchi  with  power  180. 

1  «a»  observing  on    the   evening  of   July  34,  the  seeing  was 

[|Dod,  star-images  small  and  quiet,  and  few  diffrnction-rings.     I 

Itched  i  Cygni  for  some  time  without  very  defiiiite  results,  until 
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8  thin  cloud  begsn  to  pass  over  it,  when  the  disks  were  still 
further  rut  dowu,  and  1  saw  the  companion  plainly  and  steadily : 
this  is  the  only  time  I  have  Buoceeded  with  it,  but  of  this  time  i 
am  very  sure. 

This  niorniiig  I  observed  an  occultation  of  a  Tauri ;  the 
immersion  occurred  at  6"  21"  28*  standard  time,  power  90;  the 
star  seemed  to  hung  on  the  edge  or  just  inside  for  about  two 
seconds,  then  disappeared  inslanianeously.  The  immersion  occurred 
at  the  limb  just,  opposite  P.  Smyth — the  Moon  being  about  south 
and  the  Sun  one  hour  and  twenty-one  minutes  high. 

The  emersion  occurred  at  7*  6"  58'. 

The  star  was  very  conspicuous  in  both  brilliancy  and  colour,  tli 
sky  being  clear,  and  no  perceptible  tremor  in  the  air  with  powt 
of  90. 

The  eyepieces  used  in  both  these  observations  were  solid  ones 
with  ^lowers  90  and  1 80,  and  ordinary  negative  of  1   inch  eqi: 
valeut  focus,  with  field  of  a  little  over  one  degree. 

Yours  truly, 

Boston.  MiiM..  U.8.A.,  ^-  S-  YBSDHi. 

■  886,  AuguBt  23. 


I 

ynes     i 
\\iimk 


Gentlemen, — 

After  sending  you  my  meastires  of  this  star  which  a 
on  p.  308  of  your  SeptemluT  issue,  and  before  the  ap])earanetf 
that  number,  I  discovered  that  there  was  a  dis.nrrangement  in  my 
micrometer  which  necessitated  an  addition  of  o"'6  to  the  distance, 
I  had  been  away  from  home,  and  had  not  used  the  micrometer  f( 
some  montlis  previous  to  the  measure,  and  did  not  discover  t 
error  till  too  late  to  correct  it  in  your  last  issue. 

Dr.  Copeland,  on  p.  304,  gives  Behmiann's  Ephemeris  of  this 
star  from  1879  to  1890.  1  have  measured  it  on  several  nights  in 
the  years  1880,  1882,  1883,  1885,  and  1886.  For  purposes  of 
comparison  I  give  the  means  of  my  measures  for  these  years ;  they 
are  as  follows  : — 


^ 


Behrmann..  P  =  325°'52, 

Perry      ....  P  =  327  •00, 

Behrmann..  P  =  322-35 

Perry     P  =  32S  'i°' 

Behrmann..  P=32o -57, 

Perry     ....  P  =  320  '00 

Behrmann..  P=:3i7  '43, 

Perry     ....  P=3i8  -20 

Behrmann..  P=3i6 '70, 

Perry     ....  P=3i5  -oo, 

I  always  find  about  half  an 
measuring  this  star. 

St  Piiu)'«  Vicamge,  Aluwiok, 
1886,  Sept.  10. 


1880. 


D=  I  "36  (4  nights). 
.     D=i  -468. 
■     D=i  -56  (3  nights). 
,     D=i  -472. 
•     D=i  '54(3  nights). 
.     D=i  -481. 
.     D=i    46  (4  nights). 
,    D=i  -486. 

D=  I  "6  (3  nights). 

hour  before  sunset  the  best  time  f<J 
Tours  faithfully, 
Jeton  J.  MnscuAMf  Pkhbt. 
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Comets  and  Meteors. 

The  question  of  cometnry  radiants   nnd   meteoric  orbits 

'      MOM  to  have   excited    more  interest  in   Ameriea  ttian  in   tliis 

HHMlT  Atid  some  tables  of  both   have  been  ]nibli»hed  by  Messrs. 

^^^flpn  and  Wendell.     The  recognized  coDDection  of  ineteor- 

^F5wms  with  comets  in  four  instances  led  Mr.  Corrigan  to  assume 

■  tUt  meteors  move  round  the  Sun  (as  focus)  in  neaily  parabolic 

grtits,  and  he  showed  how  from  the  observed  radiant- points  of  the 

wHeon  such  orbits  couid  be  computed.     The  result  of  his  calcu- 

btions  and  those  of  Mr.  Wendell,  howe\er,  can  bardly  be  regarded 

M  satisfactory.     Beyond  the  four  cases  already  known,  I  tiiink  it 

ttij  be  said  that  no  computed  cometary  radiant  is  found  to  agree 

with  a  known  meteor-radiant,  and  no  computed  meteoric  orbit 

ij^K^  with  a  known  cometary  orbit.     There  are  a  few  cases  of 

possible  identity,  but  apparently  not  more  than  chance   would 

torount  for. 

Some  of  the  meteoric  orbits  computed  by  Messrs.  Corrigan  and 

Wendell  are,  moreover,  a  little  startling.  In  three  of  Mr.  Corrigan's 

orbits,  the   perihelion  distances   are   1-0127,    i'o°S7)  snd  i-ooo; 

respectively.     How,  it  may  be  asked,  could  meteors  moving  in  such 

ortnts  enter  the  atmosphere  at  all  ?     Mr.  Corrigan  no  doubt  took 

tke  mean  distance  of  the  Earth  as  his  unit,  and  the  first  of  these 

orbits  is  that  of  a  meteor- stream  which  was  seen  when  (be  Earth 

»»«  nearly  in  aphelion,  but  the  second  was  seen  two  moitllis  after 

ijiLeiion.     One  of  Mr.  Wendell's  orbits,  however,  is  perhaps  more 

L  directly  in  point.     The  stream  was  seen  on  the  and  of  January, 

^Uod  the  perihelion  distance  is  given  at  I'ooo.     But  on  the  2ud  of 

^^suuary  the  Earth  was  nearly  i^  millions  of  milts  nearer  to  the 

Sun  than  its  mean  distance. 

^K    More  extensive  examination  may  perhaps  load  to  more  satis- 

Hvctory  results  ;  but  it  occurs  to  me  that  the  truil  lessuess  of  Messrs. 

"CorriKan's   and   Wendell's   labours  may  have   arisen    from    their 

SMiimption  that  the  meteor  does  not  partake  in  the  motion  of  the 

ituiuBpbere  («'.*.  of  the  Earth).     And  1  venture  to  suggest  ihroiigh 

jour  columns  to  these  gentlemen,  and  to  your  other  readers  who 

possess  the  requisite  leisure  and  skill,  that  a  computation  of  meteoric 

prbits  bused  on  the   assumption    that    the   mettor   wliile    visible 

partakes  fully  in  the  Earth's  motion  might  lead  to  further  identili- 

I      caiions.     At  all  e^ent8  this  assumption  deserves  a  trial  before  the 

Kbiputheses  that  meteors  move  round  the  Sun  in  nearly  parabolic 

Korbit>  is  iibatidoued. 

For  a  full  examinatiou  of  the  subject  we  require  tv\o  catalogues, 

Dvilher  of  which  (as  far  as  1  am  aware)  exists  at  present : —  ist.  A 

mplcte  catalogue  of  c(!mets  giving  the  corresponding  radiatit- 

itits  calculated  («)  on  the  assumption  that  the  cometary  meteors 

iirticipnte  in  the  Earth's  motion,  and  {b)  on  the  assumption  that 

tLty  do  not  so  participate.     2nd.  A  catalogue  of  observed  meteor- 

tdJiBta,  uuiitting  none  that  have  been  observed  (or  ore  believed  to 
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hare  been  observed),  for  theoretical  reasons.  When  we  want  to 
test  theory  by  observation  we  must  not  commence  by  cutting  down 
observation  to  suit  theory.  Ex!iminat)on  will  probably  lead  to  the 
rejection  of  some  mtiteor-mdi^ints  which  are  supposed  to  have  been 
observed,  but  they  should  be  rejected  as  a  result  of  examination, 
not  as  a  preliminary  to  it.  1  remain,  &c., 

CuUiu,  Sept.  6,  1886.  W.  U.  H.  MoHCK. 


OccuUation  of  Venus  by  the  Sun, 

Gentlgmz5, — 

The  next  superior  conjunction  of  Venus  and  the  Sun  takes 
place  at  i;*  on  December  2nd,  according  to  the  '  Nautical  Alma- 
nack,' when  the  dedination  of  the  Sun  is  22°  6',  that  of  Venua  21° 

59' 8- 

It  seems  a  matter  of  some  interest  to  notice  how  close  to  the 

Sun's  limb  the  planet  may  be  detected  by  some  of  the  large  instru- 
ments in  different  parts  of  the  world. 

The  late  Dr.  Dick,  of  Dundee,  seems  to  have  been  successful  in 
this  matter  with  comparatively  inferior  telescojiea.  After  men- 
tioning observations  of  the  planet  when  very  near  the  Sun's  limb  on 
i6th  October,  1819,  and  loth  March,  1842,  he  gives  an  observation 
('Practical  Astronomer,'  p.  474)  on  2nd  October,  1843,  when  ho 
detected  Venus  only  58'  from  the  Sun's  northern  limb.  His  v\  ords 
may  as  well  be  quoted : — "  Two  hours  before  the  conjunction  I 
perceived  the  planet  distinctly,  and  kept  it  in  view  for  nearly  ten 
minutes,  till  some  dense  clouds  intercepted  the  view.  It  appeared 
tolerably  distinct  and  well  defined,  though  not  brilliant,  and  with  a 
round  face,  and  its  apparent  path  was  distinctly  traced  several  timea 
across  the  field  of  view  of  the  telescope.  I  perceived  it  afterwards 
about  half-past  four  p.m.,  only  a  few  minutes  after  it  had  passed 
the  point  of  conjunction,  on  which  occasion  it  appeared  less  distinct 
than  in  the  preceding  observation,  owing  to  the  low  altitude  of  the 
planet,  being  then  only  a  few  degrees  above  the  horizon."  Dr. 
Dick's  observations  were  not  made  with  an  equatoreal,  but  with  an 
ordinary  2|-iuch  telescope,  and  a  terrestrial  power  of  95.  A 
contrivance  was  adopted  for  intercepting  the  entry  of  the  solar 
rays.  Faithfully  yours, 

Melplosh  Vicarage,  Bridport,  S.  J.  JOHM8ON. 

1886,  Sept.  10. 


Proper  Motion  of  a  faint  Star. 

Qentlsiok, —  

An  instance  of  proper  motion  even  more  remarkable  than 
the  one  published  in  the  August  number  of  the  '  Observatorj* '  has 
just  come  to  light  in  the  course  of  preparation  of  our  catalogue. 
The  star  is  Oeltxen's  Argelauder  lio.  20452,  magnitude  8-1 
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Tb«  obtenstions  are  as  follows  : — 

-  h    m     »  o      <      » 

iimwit 1829-64         JO   16  46-34         —21   41    i2"9 

-      • 184779  4687  4«   3A'» 

Wuh.  Zooei    ....  1848-57  46-90  41  35-2 

0.  Atg. 1849-67  47-04  41387 

CWiuiuiti 1886-12  48-52  42   19-6 

Tbe  first  obeerration  will  be  found  in  Lamonf  s  '  Observationea 
Aatronomics,'  Vol.  vi.,  or  aew  series  Vol.  L  The  second  is  givea  in 
Mt  zone  catalogues. 

lbs  Washington  observation  is  the  mean  of  the  Transit  Circle 
tnd  the  Mural  Circle  observations,  both  made  in  1848.  The 
QDcinnati  position  is  tbe  mean  of  four  determinations. 

Applying  the  method  of  least  squares,  we  obtain  for  the  proper 
aotiaiu  in  right  ascension  and  in  declination  respectively 

+o"o396  and  — i"*i78. 
Applying  these  we  obttun  : — 

a  1825-0,  i  18850. 

h    m       I  o      .      ,. 

LAmont 20  16  48-53     —21  42  18-1 

,1        4834  18-0 

Wash.  Zones  . .                 48*34  18-1 

O.  Arg. 48-44  20'3 

Cincinnati  ....                  48-48  18*3 

He  motion  on  a  great  circle  is  J ''-30  per  year.  This  star  mnst 
tiKfefore  be  added  to  the  list  of  those  whose  proper  motion  exceeds 
OM  Moond  a  year.  J.  Q.  Pobteb. 

CMMerraUirj,  Ohio, 
1S86,  Augtiit  11. 


Sutpension  of  Mercury -trough. — New  Variable. 

OETTLKiam, — 

ijinoe  the  erection  of  our  new  Transit  Circle  we  have 
uperieno?d  difficulty  in  obtaining  a  sutlicieutly  quiet  state  of  the 
Bierrurv  lurfac-e  used  for  our  nadir  and  level  observations  to  ensure 
thoroughly  saiisfactory  results,  and  not  mifrequently  in  Irosty 
weather  have  had  to  wait  hours  for  a  cessation  of  minute  tremors. 
I  therefore  determined  some  months  ngo  to  try  the  plan  proposed 
by  Admiral  Moucbe/-  in  the  December  number  of  tbe  '  Bulletin 
Aitronomique,'  and  used  successfully  at  the  Paris  Observatory. 
The  mode  hitherto  adopted  here  was  very  similar  to  that  used  at 
Orwnirich.  namely  a  "  mercury-bath  "  suspended  by  a  system  of 
iadia-nibber  bands. 
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Tbc  Paris  "  bath  "  was  first  tried  in  May  last,  and  after  a  few 
experiments  for  getting  the  right  amount  of  flotation  and  freedom 
of  screw  of  the  inner  vessel,  we  obtained  highly  satisfactory  images, 
and  on  no  occasion  since  have  we  been  unable  to  obtain  a  really 
good  observation.  Every  observer  speaks  in  the  highest  terms  of 
the  improvement  affected  by  the  new  "  bath,"  and  the  rapidity 
with  which  atry  accidental  disturbances  come  to  rest.  The  t banks 
of  all  engaged  in  such  observations  are  due  to  M.  Mouchez  fur 
description  of  th«  apparatus 

A  new  \ariable  was  acciJiMitally  found  while  observing  Bamai 
comet  on  May  31.  Mr.  White  (chief  assistant)  in  comparing  the 
position  of  the  comparison  star  with  the  nearest  bright  star,  took 
what  he  believed  to  be  /3  Leporis,  but  which  he  soon  found  was 
some  di'itant-i;  from  that  star.  The  magnitude  he  estimated  as  a 
good  fourth.  This  star  cotild  be  found  in  no  catalogue  but 
Lalaude's,  where  one  corresponding  exactly  in  position  was  recorded 
as  of  the  5-5  magnitude  (Lai.  10063,  E.A.  5"  15"",  N.P.D.  11 1°  21'). 
On  June  4  it  waa  seen  in  strong  twilight  with  the  naked  eye, 
and  estimated  slightly  brighter  than  /3  Leporis.  Measured  with 
Pritchard's  wedge  on  the  6th  it  was  found  to  be  mag.  5'8  and  was 
a  close  double  (comes  10-5  mag.).  Pos.  104°  40',  dist.  4""ti 
The  following  gives  the  subsequent  measures  indicating  sha 
period  changes  also  : — 

h 
6 

5-8 
5-5 
18 


June 


July 


d 
6 

14 
6 


Mag. 

5-8 
5  3 
57 
5-0 


These  differences  may,  however,  be  due  to  the  unfarourabla 
conditions  for  observation  (evening  or  morning  twilight). 

Yours  faithfully, 
Mclboiimo  ObnerTBtory,  K.  L.  J.  Ell 

1886,  July  16.  Govemmem  , 


Performance  of  a  Telescope. 

Messteuhs, — 

Je  voua  remercie  du  bon  accueil  qne  vous  avez  fa 
demi6re  lettre  dans  ['Observatory.     Permott<*z  moi  de  vous  prier  do 
bien  vouloir  signaler  i  vos  lecteurs  quelques  fautes  d'inipression; 

P.  306,  ligne  18,  au  lieu  de  OS  219,  lisez  02  215. 

19,  „  y  Scorp.    „     r  iScorp. 

20,  „  2  1999      „     2  1555. 
34,         „          S  2996      „     2  2556. 

Depuis  qne  j'ai  eu  le  plaisir  de  vous  ccrire  j'ai  encore  fait  un  oei 
nonibre  d'essais  qui  n'unt  fait  que  contirmer  lexcellence  de 
objectif  de  (xrubb.     J'ai  vu  parfuit«ment,  avec  un  gros^issement  de 
150  fois  environ,  le  compagnou  de  14'  gr.  de  c  Pegasi,  celui 
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I  Pn^^i ;  i'ki  dcdouble,  dejii  nvec  le  m6me  oculaire,  OS  452  ;  j'ai 
Ml  j'arfaitemcnt  le  compaguou  de  10*  gr.  de  ^^  Pegasi,  deji\  avec 
1»  1 50. 

fu  bien  dv'iouble,  avec  on  grosstssement  de  2S0  eoviron,  les 
couples  suivant : 
445.  5  2868,  S  2934.  OS  483,  2  3012,  2  3013,   2  2478, 

f55J.  OS  508.  2  3047,  /J  394  ( Buruham),  2  96,  2  3057,  2  3062. 

'li  bien  tu  tripUt:  2  262,  avec  le  280  et  le  420,  et  02  2  surtout 
•*«e  450.  Entiii,  quand  le  del  est  biea  pur,  je  vols  le  compagnoa 
^  fi  Andromt-dsp. 

j"a-  ;<ir  de  vou8  tenir  aa  cournnt  des  essai»  futiirs  que 

if  fcr  I  Dient  sur  Saturue.  pour  eprouvcr  la  dclinitiou. 

Je  rous  prie.  Messieurs,  de  bieu  vouloir  me  croire 

Votre  bieu  devout?, 

bionia,  le  3  wptembre  1S86.  Db.  F.  TsbBT. 

The  Perseid  Shower. 

XltXS, — 

It  is  probable  that  I  saw  the  last  of  the  meteors  mentioned  by 
W.  F.  Denning  on  p.  302.  The  following  are  the  particulars  of 
BT  obscrratiou  here  : — 8mo.  10th,  13''  33"'-38'*.  A  very  bountiful 
Bcteor  =  2  at  its  brightest.  Directed  from  f  (y,  fi)  Pisi-ium  ; 
ouwd  J  (X,  a)  Aquarii.  Course  lougish.  Left  a  bright  streak 
for  5  secuiids. 

I  did  not  note  the  exact  time. 

On  that  night  1  watched  for  meteors  for  some  time.  At  the 
time  when  the  sky  was  darkest,  there  being  only  slight  moonlight 
BT  twilight — viz.  between  15''  32"°  and  14"  14" — 1  watched  for 
Jt  minutes,  during  which  time  the  meteors  were  at  the  rate  of 
;8  per  hour ;  the  shower  was  therefore  deridedly  above  the 
STcnge  in  brightness. 

Boderluid,  1886,  Sept.  14.  T.  W.  BACEHOUaE. 


^f  Universal  Time. 

Captain  Noble  has  misunderstood  the  recommendation  made 
bf  OK  in  '  The  Obeervatory,'  p.  288,  whii-h  was  not  that  we  should 
Way  the  reform  till  aomehoihj  else  begins  it  (a  course  which  1 
dpprermte),  but  till  cveryliody  else  agrees  to  do  so — at  any  rate  as 
nprds  the  astronomical  world. 

SoDderland.  18(6,  Sept.  11.  T.  W.  BackHOCSK. 

Since  writing  the  above,  I  team  that  the  Board  of  Visitors  of 

le   Kovttl    Observatory    have    rfcomniended  limt    the  '  Niiutical 

msnac  '  for  1891  should  be  ciilculiitwl  on  the  nmv  time-reckoning. 

r«e  my  objections  only  piirtiiiiiy  apply  to  an  nlt-(!ration  thus 

"  by  a  national  representative  body  of  this  kind,  though  I 

k  it  would  have  been  well  to  have  obtained  the  a;^ement 

OAtioDs  before  making  the  recommendaliou. — T.  W.  B. 
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Periodic  Comets, 

In  ray  previous  letter  of  course  I  intended  to  say  that  the 
mean  motion  of  the  comuts  meutioned  and  not  their  p<iriod  vai 
twice  that  of  Jupiter. 

The  8tat«mHiit  in  Newcomb's  '  Astronomy '  as  to  the  period  of 
Tempel's  Comet  was,  no  doubt,  simply  based  upon  the  motion  be- 
tween 1867  and  1879  ;  if  the  present  osculating  value  of  fi,  namely 
545",  had  been  known,  the  statement  would  probably  have  been 
modified. 

It  must  be  remembered  that  the  interval  between  a 
number  of  periods  of  revolution  of  the  comet  in  question  may 
from  the  interval  due  to  menn  period  by  nearly  three  years, 
the  snnie  may  be  said  mutatis  mutandis  of  other  comets.  For 
coeftioients  of  the  commensurable  inequalities  are  in  such  cases 
almost  at  their  maximura,  not.  as  in  the  case  occurring  in  the  theory 
of  Jupiter's  satellites,  where  the  coefficient  vanishes.  80  that  it  is 
by  no  means  easy  to  determine  within  a  year  or  two  the  time  of 
perihelion  passage  for  many  periods  in  arrear  of  even  the  short- 
period  I'oinets. 

Two- thirds  the  period  of  Jupiter  is  probably  the  mean  period  of 
both  Faye's  and  Denning's  Comet.  The  fi  of  Fave  probably  varies 
between  420"  and  478",  so  that  the  coefficient  of  the  commensur- 
able inequality  would  be  also  considerable  in  this  case. 

Tours  faithfully, 

Sept.  10,  i8»6.  W.  C.  EVASB. 


Pons' s  first  Cometary  Discovery. 

GENTinnaT, — 

In  the  early  part  of  the  year  1801,  Lalande  oflTered  a  priw 
for  the  first  discovery  of  a  comet,  anil  on  the  izth  of  July  in  that 
year  one  was  discoveri^J  at  Paris  almost  simultaneously  by  Messier, 
Mecbain,  and  Bouvard.  These  nstronomers,  however,  were 
anticipated  by  Pons,  who  discovered  the  comet  one  day  before 
them,  or  on  the  i  ith  of  July  (Zach's  '  Monalliche  Cotrespondfui,' 
Vol.  iv.  p.  179).  A  claim,  however,  was  some  time  afterwards  set 
up  by  Hcrr  Iteissig,  of  Casst-I,  to  have  seen  the  comet  on  the  3olh 
of  June,  or  twelve  days  before  Pons.  In  Mr.  Chambers's  v»ell- 
known  ntid  popular '  Uaudbook '  this  claim  is  admitted,  and  Bcissig 
is  set  down  as  the  discoverer  of  the  comet  in  question.  The 
claim  is  made  in  a  letter  to  iJode,  which  is  printed  in  the  '  Berliner 
Jahrbuch '  for  1805  (published  in  1802),  p.  129.  Reissiig  stated 
that  he  saw  the  comet  on  the  30th  of  June,  and  once  afterwards 
(date  not  given),  but  that,  on  account  of  uji favourable  weatber,  he 
was  not  able  to  obtain  an  ubservntiou  of  it,  and  that  by  August  he 
believed  it  had  ceased  to  be  visible.  On  this  Bo<le  remarks: — 
"  Uiuse  iNachricht  i:it  zu  unvollstaudig,  ala  daiis  man  etwas  sicberea 
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danas  folgern  konne.     Der  Prels  von  too  Lnubthalern  ist  auch 
hercits  dera  Herrn  Potw  ausgegabit  worden." 
1  must  confess  that  to  me  this  annouucement  appears  not  on\j 
inoimplete,"   but  scarcely  worthy  ot"  credit.      Herr   Keis.sig  is 
'  Uj  have  discovered  another  comet,  which  he  calls  a  star,  in 
iust«llation   Ophiuehus,  on   the  and  of  February,  1803,  of 
iwi  be  gave  four  places  in  a  letter  to  Bode,  dated  the    ist  of 
July  of  that  year  ('  Berliner  Jabrbueh'  for  1806,  p.  266).     These 
Bhwi  are  very  dilHcnlt  to  reconcile  with  any  coraetary  jiath,  and 
Bode  aispected  errors   in  the  calculations    on  which  they  were 
JDWiiied.      It   seems    to   me   that  the  proper  conclusion  is  that 
Bnsig  iTBS  an  incompetent  observer  as   well  as  calculator,  and 
ttal  hta  claim  to  have  discovered  the  comet  of  1801   twelve  days 
Mor»  Pons  cannot  be  trusted,  and  is  certainly  not  sulficient  to 
■falid&te  the  claim  of  Pons  to  have  been  its  first  discoverer. 

Tke  point  is  of  some  interest,  becaose,  if  my  argument  be  correct, 
Ae  comet  in  question  is  the  first  of  the  long  series  of  cometary 
daKOTerit^  made  by  that  astronomer.  The  last  was  that  found  by 
biBst  Florence  on  the  2nd  of  Asguat,  1827.  Pons  died  there  on 
tbe  14th  of  October.  1831.  Yours  faithfully, 

Bhfth»ih,  1 8«6,  Sept.  3.  W.  T. 'Lrinr. 


PA  (Sept.  8). — Since  writing  the  above,  I  have  noticed  that  the 
■tjtct  of  the  supposed  comet  of  1803  was  discussed  in  the  "  Astro- 
oooical  Column"  in  'Nature'  for  1876,  August  10.  An  orbit  is 
tkre  coniput«-d  (copied  into'  Vade  Mecum,'  where  the  calculation  is 
lrsi|iKKl  by  an  intelligible  mistake  to  "  Loekyer")  from  the  rough 
phiMttated  to  have  l)eeu  observed  by  Reissig.  Jf  the  observations 
nqaeation  c»n  be  relied  upon,  which  seems,  under  all  the  circum- 
iiailCM  rel»t*-d,  lo  be  very  doubtful,  they  would  indicate  that  the 
eooiet  was  not  (as  Bode  surmised  from  a  hasty  inspection)  very 
teuit  from  the  Earth,  but  must  at  one  time  have  approached 
■eeedingly  close  to  it.  Upon  the  whole  it  seems  that  tho  alleged 
tb)Bet  vxa  scnrcely  be  reckoned  amongst  the  comets,  and  that  it  is 
Mt  not  to  include  it  in  any  list  of  cometary  orbits. —  W.  T.  L. 


The  Constellation  Solitarius. 

GWTLEVXS, 

It  is  Tvell  known  that  about  110  years  ago  Le  Monnier 
puyuwgij  two  new  names  of  constellations  which  have  not  been 
giasndly  accepted — Tnrandua  in  the  northern  hemisphere,  between 
OMiiopria  anu  Ursa  Minor,  and  Solitarius  in  the  southi'ni,  in  the 
Br  part  of  Libra  bordering  on  Virgo.  The  name  Tiiratulus  speaks 
•  ilwrlf  :  but  what  bird  is  represented  by  Si)litoria»  ?  Bode  enters 
Dup  on  the  maps  in  his  '  Uranographia.'  published  in  (8ot, 
Jus  Solitarius";  Pia/,zi,  however,  adopting  the  nomeucllk- 
his  Star-Catalogue  wliich  nppeared  soon  afterwards,  refers 
nder  the  single  name  iSolitarius.     In  some   modern  works 
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(amnagst  others  the  excellent  '  Star  Ouide  *  of  Mr.  Latimer  CLirk 
and  Mr.  Herbert  Sadler,  which  was  noticed  in  your  April  number) 
it  appears  as  Tardus  Solitarius. 

Now  the  bird  usually  known  in  French  as  "le  Solitaire''  is  that 
extinct  one  of  the  pigeon  tribe,  allied  to  the  Didus  or  Dodo,  whi 
formerly  inhabited  the  island  of  Rodriguez,  aud  to  which  model 
oriiithologists  have  asHigned  a  distinct  genus,  calling  it  I'ezopha 
toliliiriiu.     It  is  evidenr,  however,  on  reference  to  Le  Alonnietj 
thau  this  was  not  the  bird  he  had  in  view,  though  from  liis  te: 
sloue  one  might  think   that   it  was.      His  paper  describing  tl 
proposed  constellatiun  mid  giving  a  catalogue  of  twenty-two  st 
between  the  sixth  and  niiiih  magnitudes  which  are  included  iu 
b  in  the  '  Histoire  de  I'Acadt'mie,'  vol.  for  1776,  p.  561.     He  th 
says,  "  La  figure  de  la  constellation  du  Solitaire  (oiseau  des  lui 
et  des  Philippines)  a  ote  prefenfe,  en  mcmoire  du  voyage  en  Ti] 
Bodrique,  ra'ayant  etc  fournie  par  MM.  Pingre  et  Brisson,  voj 
le  tomf.  LI  de  VOniiiholoijie ;  cette  constellation  sera  voisine 
Corbeau  et  do  I'Hydre  sur  nos  planispheres  et  globes  celeai 
His  reference  to  the  voyage  to  Rodriguez  naturally  suggests 
bird  of  which  I  have  spoken,  described  by  Leguat,  in  that  unfi 
tuuate   ex|)edition   which   ended  in   his   being   conveyed   to  Jai 
whence  be  returned  to  Europe,  and  died  in  England  in  1735,  «f1 
publishing  the  account  of   bi^   voyage  iu    1708.     But  the  ti] 
given  by  Le  Jlonnier  on  the  plat*  in  the  '  Memoire  '  which  aceoi 
panics  \w  paper  shows  clearly  that  he  was  not  intending  to  trai 
port  I^jganl's  "  iSolitaire ''  to  the  heovens.     The  bird  thert*  etigra' 
really  appears  to  be  a  sort  of  tbruiih  ;  aud  the  drawing  is  iu  tiu;t< 
copy  of  I  hat  in  Plate  xxviii.  tig.  i  of  ihe  second  voluineof  Hrissoi 
•  Ornithoiogie'  referred  to  (a.s  1  nsentioned  above)  by  I^  Monriii 
It  is  to  be  remembered  that  when  that  work  was  published  ( 1760) 
the  binomial  system  of  umnenelature  introduced  by  Linnieus 
rot    iu   general    use.     Brisson   calls   the  bird  "  lie  ^K)litai^e 
Philippines,"   or   in    Latin    "  Merula   Solilaria   PhilippHnsIs;" 
descrilxis  it,  but  makes  uo  reference  to  any  voyiige  to  Rodrii 
»o  that    Le    Monnier   must    have  written  in  some  conl'ugioti 
tboAight.     One  sjwcies  of  thrush,  often  called  7'»c'/«*  soliiariu*, 
found  in  the  south  of  Europe.     On  the  whole,  those  who  desire 
recogniw}  the  constellation  hiid  better,  it  seeras   to  me,  follow 
exauiple  of  Piaz/i  and  call  it  simply  "  Solitarius  " 

Yours  faithfully, 
Bluokhcatli,  i8g6,  Sept  ig.  W.  T.  LVKS, 


NOTES. 

Total  Solar  Ecupse,  1SS6,  Aco.  29. — The  expedition  sent  oh» 
to  observe  the  total  solar  eclipse  of  August  29  arr-vcd  at  Barliados 
on  August  It,  and  found  two  gunlwats,  the  '  Fantorae '  and  the 
'  Bullfrog,'  waiting  there  to  render  them  assistance.      The  iustru- 
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nwif-  '  '     -■'  ':_•  to  the  Rev.  S.  J.  Perry  and  Mr.  M.iiinder  werent 
OBP'  i  to  the  '  Bullfrog,'  aud  those  beloDKing  to  theotlicr 

BWutdTa  ul  till-  party  to  the  '  Faiitiime,' and  both  vessels  proceeded 
jtoiK*  to  (rreimdii,  the  latter  vesjiel  haviog  Mr.  Lockyer  and 
Thorpe  on  board.      The  other  members  of  the  expedition 
1  in  the  Koyal  Mail  Stimmship  '  Eden,'  and  the  entire  party 
WWiabled  on  the  evening  of  Ausj.  u  nt  the  (Jovernraent  lloiixe, 
9t.  Otorm.  Grenada,  where  they  had  been  invited  by  the  Governor 
of  (he  W'indwanl  Ishinds,  for  the  purpose  of  discnssin";  the  question 
(tf  the  ini»t  suitalile  stations  to  be  occupied.      The  discussion  wivs 
iwimtd  OD  the  following  morning,  and  it  was  decided  that  Capt. 
Ihi-cin  !ind  Dr.  Schuster,  with  Mr.  Lawrunce  their  assistant,  should 
n  Prickly  Point,  one  of  the  promontories  ou  the  south  coast 
«' ibe  island,  that  Prof.  Thorpe  should  t^ke  up  his  station  on  Ilog 
Uud,  ftbout  s  couple  of  miles  further  to  the  east,  that  Prof.  Tao- 
Mr.  Turner  should  select  a  sit«  in  the  neijjhtiourhood  of 
e.  the  principal  town  on  the  east  coast,  and  that   Father 
^•nd  Mr.  Maunder  should  go  to  Carriacou,  an  isliitid  :8  miles 
tatheX.E.  of  Gren.ida.     Later  on  Mr.  Lockyer  decided  to  observe 
boo  Green   Island,  a  .small   island    just  off   the  N.E.  point  of 
_6riukI&.     The  stations  therefore  extended  along  a  line  nearly  40 
lia  length  across  the  path  of  the  shadow. 
'^Thc  fi>rtni):;ht  which  intervened  before  the  eclipse  was  spent  in 
ftt erection  of  huts  and  instruments,  and  in  making  other  necessary 
Dnptntious.      In  these  the  observers  were  very  greatly  heliwd  by 
m  (.distance  which  Captains  Archer  and   Maslerman,  the  corn- 
ding  officers  of  the  two  gnnlmafs,  and   L'aptatu  Oldham,  of 
1.8. '  8p»rrowhawk,'  so  freely  gave,  the  entire  resources  of  the 
rU  Srini:  placed  at  the  disposal  of  the  expedition  ;  the  Governor, 
toCiiVtd  the  I'-ading  ollicials  spared  no  pains  to  make  the  expedilion. 
incorSA,  »i«<i  the  owners  of  property  iu  the  neighhourhoud  of  the 
ivioas  stations  received  the  observers  iu  the  most  hospitable  and 
gHMTOtts  manner. 

Hk  woither  on  the  morning  of  the  eclipse  was  somewhat  un- 
bvoorahle  ;  the  sky  was  generally  overcast,  and  a  heavy  shower 
Ml  sbortly  before  totality.  The  clouds  broke,  however,  befoiv  the 
oitical  moment  at  Carriacou,  and  the  entire  phiMioiiieua  vvere  seen 
b  •  ckmr  sky.  At  Boulogne,  near  Grenville,  thi^  liist  minute  of 
totalitr  was  lost  by  cloud,  at  Hog  Island  the  first  40  seconds ;  at 
Prickly  Point  the  Inst  50  seconds  were  lost ;  whilst  at  Green 
libodt  which  had  been  geocrally  expected  to  be  the  best  station, 
m)<King  could  be  seen  at  all. 

Tie  following  is  a  list  of  the  stations  with  the  instruments  and 
otuDiniirn  at  each,  beginning  at  the  south  and  proceeding  north- 


°  o'  N.,  Long.  61°  46'  W. 
Six  plates  exposed  during  totality 
Ju^  number  before  aud  after. 


I.  PrielliJ  Point.     Ijjt.  I 
rCbnoagmph  :  Capt.  Darwin. 
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Prismatic  camera  :  Capt.  Darwin.     One  photograph. 

Five-foot  camera :  Dr.  Scbunf er.     Four  photographs. 

Spectroscope  with  camera,  slit  tangential :  Dr.  Schuster.  One 
photograph. 

Spectroscope  with  camera,  slit  radial :  Dr.  Schuster.  One 
photograph. 

JHak  :  Capt.  Maling,  Colonial  Secretary. 

II.  Uo<j  IsUind.     Lat.  12"  o  N.,  Long.  61°  44'  W. 

Photometer  mounted  on  6-inch  equatoreal :  Prof.  Thorpe,  with 
Mr.  Lawraiice  at  the  galvanometer.  Determinations  of  intensity 
of  ditiereut  districts  of  the  corona. 

Intt-gratitig  photometer:  Liout«.  Douglas  and  Bairnsfather, 
H.M..S.  '  Fantome.' 

Disk  :  Capt.  -Archer. 

Batteries  oud  gulvaiiometers  :  Mr.  Webb  and  two  torpedo-men. 

ni.  Boulogne,  ntar  OrenvHU.     Lat.  12°  9'  N.,  Long.  61°  38'  W. 

Six-inch  equatoreal  with  one  or  other  of  the  following  spectro- 
scopes— a  direct -vision  spectroscope,  a  gmting,  and  a  Browning 
Bpectroscope  of  two  prisms :  Prof.  Taccliini.  The  most  careful 
coniparisoii  possible  was  made  of  the  prominences  seen  in  full  sun- 
shine and  those  seen  during  totality.  The  spectrum  of  the 
"  flasii  "  seen  by  Prof.  Young  was  traced  to  a  higher  region  than 
heretofore. 

Six-inch  equatoreal  and  grating  spjectroscope :  Mr.  Turner. 
Mr.  Lockyex's  Egyptian  observations  confirmed  with  tolerable  cer- 
tainty. 

Four-inch  equatoreal :  No  satisfactory  observations  of  currents 
in  the.  corona.  (The  completion  of  the  other  observation  and  cloud 
interfered  with  the  work.) 

Disk:  Lieut.  Smith,  H.M.S.  ' Sparrowhawk.' 

rV.  Green  hlattd.     Lat.  12°  14'  N.,  Long.  61"  35'  W. 

Six-inch  Henry  equatoreal,  giving  an  image  of  the  Sun  one  inch 
in  diameter  :  Mr.  Lockyer,  assisted  by  Mr.  Wright,  Chief  of  Police, 
and  Mr.  Elliot,  Government  Botanist. 

Four-inch  photoheliograph.  giving  an  image  of  the  Sun  tvro 
inches  in  diameter  :  Capt.  Oldham,  H.il.S.  '  Sparrowhawk,'  Dr. 
Boyd,  and  Mr.  BeresfonI,  Clerk  of  the  Council. 

Disk  :  Capt.  Hughes,  Protector  of  Immigrants,  and  Mr.  Belton, 
the  owner  of  Green  Island. 

Timekeeper  ;  The  Governor  of  Grenada. 

It  is  especially  to  be  regretted  that  this  powerfid  and  well-trained 
pajly  were  denied  any  view  of  the  eclipse.  The  result  of  their 
preliminary  drills  proved,  however,  that  it  is  perfectly  practicable 
to  secure  a  series  of  no  fewer  than  16  photographs  of  the  corona, 
two  of  them  with  long  exposures,  during  an  eclipse  of  230  seconds 
duration. 
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V,  Hermitagt,  Carriacou.     Lat.  13°  27'  N..  Long.  6i°  29'  W. 

DifFraotion  spectroscope  on  5-incli  eqimtorcal :  Rev.  S.  J.  Perry, 
Sub-Lieutenant  Helbie,  1I..^LS.  '  Sparrowhawk,'  directing  the 
position  of  Ihe  slit.  1474  K  and  a  uiiniber  of  other  short  bright 
lines  obsen^ed  two  minutes  before  totality.  No  trace  of  a  carbon 
•pectrum  coidd  be  detected. 

Five-foot  camera :  Mr.  Maunder.  Seven  photographs,  exposures 
ranging  from  0*2  second  to  40  seconds. 

S])ei-t roscope  with  camera,  radial  slit:  Mr.  Maunder.  One 
photograph 

Spectroscope  with  camera,  tangential  slit :  Mr.  Maunder.  One 
photogr.ipli . 

Disks  :  Capt.  Masterman  and  Mr.  Osburn,  Paymaster  II. M.S. 
'Bullfrog.' 

VL  A  sixth  Atation  was  occupied  by  Mr.  W.  IL  Pickering,  from 
on,  Mass.,  U.S.A.  Mr.  Piektring  took  up  hi.s  position  in  Fort 
■ue,  Lat.  12'^  3'  X.,  Long.  61  '  45'  \V.  He  was  favoured  with 
good  view  of  the  total  phase  aiid  exposed  a  number  of  plates 
'on  the  corona.  His  principal  instrument  was  a  photoheliogrnph 
of  aliout  38  feet  focal  length,  giving  an  image  of  the  8un  4  inches 
in  diameter.  Mr.  Pickering  also  orguuizud  a  aeries  of  observations 
of  the  shadow  bands. 

It  is  too  early  as  yet  to  fully  review  the  results  of  the  expedi- 
tion ;  the  photographs,  for  instance,  both  of  the  corona  and  its 
spectrum  will  require  much  exnniiuiition,  indeeil  many  are  as  yet 
still  undeveloped.  We  may  rcasoiiiibly  hope  for  much  valuable 
information  from  these,  though  the  comparative  faintiiess  of 
Uie  corona  as  compared  with  former  eclipses  may  possibly  render 
vome  of  the  more  lightly  exposed  plates  usrless.  The  photogrnplis 
Capt.  Darwin  has  taken  will  probably  decide  the  {juestion  one  way 
or  the  other  as  to  the  true  character  of  the  photographs  obtained 
by  Dr.  Huggins'  method  of  pliotogra])hiiig  the  corona  of  the  un- 
eclipsed  Sun.  The  various  ob.servers  with  disks  after  the  method 
employed  by  Prof.  Newcomb  in  the  1878  eclipse  all  agreed  in 
representing  the  corona  as  essentially  stcllnte  in  forra,  a  number  of 
rays  having  been  detected  nidialiiig  from  the  Bun  in  different 
diipectione,  and  not  very  dissiniiliir  in  length.  The  general  appear- 
ance, therefore,  was  markedly  different  from  that  of  the  1878  corona, 
in  which  two  greatly  elongated  streamers  on  opposite  sides  of  the 
Sun  formed  the  most  striking  feature.  The  sptctroscopic  observa- 
tions were  on  the  whole  highly  successful.  All  observers  agreed 
as  to  their  inabdity  to  dttect  any  trace  of  carbon  Hutings — .1  nega- 
tive observation,  it  is  true,  but  not  the  less  important.  Mr.  Turner 
succeeded  to  some  extent  in  conHrniing  Mr.  L<ickyer'8  observa- 
tions made  in  the  Fgyptlan  expedition  of  1882  as  to  the  length  and 
order  of  oppearance  of  a  number  of  lines  in  the  neighbourhood  of  F, 
Prof.  Tocchini  was  more  fortunate  still.     By  a  careful  comparison 
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between  the  prominences  seen  during  totality  and  thoso  neen  bv 
the  spectroscopic  method  in  full  sunshine  he  arrived  at  the  following 
conclusions : — i.    That    very   fine  prominences    are    seen    during 
totality  which  are  not  visible  by  the  spectroscopic  method  in  full 
sunshine.      2.   The  prominences  seen  during  totality  alone  ai 
white,  especially  in  tlieir  highest  portions.     3.  The  luminous  ii 
tensity  of  the  white  promiiience«  is  small,  so  that  they  are  n 
visible  to  the  naked  eye  unless  their  height  exceeds  that  of  thi 
brightest  part  of  the  corona  ;  u  hilst  their  sunimits  can  be  seen  with 
the  naked  eye  if  they  attain  a  great  height,  as  in  this  last  eclipse. 
4.  All  prominences  show  themselves  larger  and  taller  during  a 
total  ecli])se  than   in   full  sunshine,  and  the  upper  portions  are 
Always  whit«,  if  the  prominence  attains  a  certain  height,  viz.  beyond 
a  minute  of  arc.      M.  Tacchini  also  observed  the  spectrum  of  the 
"  <1a.sh  "  first  observed  in  the  eclipse  of   1870  by  Prof.  Young  and 
Mr.  Pye,  but  succcetled  in  tracing  it  to  a  far  greater  height  than 
forn^erly,  t  he  bright  lines  becoming  more  visible  a.s  the  illumination 
of  the  Earth's  ivtmosphere  was  diminished  when  the  dark  Moon  hid 
not  the  Sun  only,  but  the  brightest  portions  of  the  corona. 

Dr.lIuaorNs' Method  of  PiioTOOKAPiujfOTnECoHOWA. — Di: 
the  account  of  the  result  nf  Cant.  Darwin's  experiments  reacbe 
England,  Dr.  Jluggins  addressed  a  letter  on  the  subject  to  tl 
'Times.'     lie  first  reviewed  the  results  of  his  earlier  attempts 
photograph  the  corona  without  an  eclipse,  pointing  out  that  nianj 
of  the  plates  presented  appearances  which  those  most  competent 
to  jndj;e  considered  to  be  probably  due  to  the  corona,  and  that  the 
plates  taken  in  Enpiand  abtjut  the  time  of  the  eclipse  of  Muv  6, 
1883,  not  only  resembled  the  photograplis  taken  at  Caroline  Islan^H 
in  general  appearance,  but  showed  a  remarkable  rift,  which  was  th^H 
main  feature  of  the  roroiia  as  n(*n   during  totality.      Since  the 
summer  of  1883,  the  abnormally  large  amount  of  air  glare  hai^i 
prevented  succe.s.sfid  experiments  being  made,  and  the  plates  iake|^| 
Dy  Mr.  Hay  W^ootls,  in  1884,  in  Switzerland  were  inconclusive.    ^H 

"Such,"  Dr.  lluggins  goes  on  to  say.  "was  the  state  of  things 
before  the  ecli]ise  of  August  29.     The  partial  phases  of  this  erJi 
furni.shcd  conditions  which  would  put  the  success  of  the  met' 
beyond  doubt,  if  the  plates  showed  the  corona  cut  oflt  partial] 
by  the  Moon  during  its  aj>proinh  to  and  passage  over  the  Sun. 
the  telegrams  received  from  firenada.  and  a  telegram  I  have  fh 
day  received  from  Dr.  Gill  jit  the  Cape  of  Good  Ho|)e,  state  that 
this  partial  cutting  off  of  the  corona  by  the  Jloon  is  not  shown 
upon  the  plates,  1  wish  to  be  the  first  to  make  known  this  untoward 
result.     1  greatly  regret  that  a  method  which  soemcd  to  promise  go 
much  new  knowledge  of  the  corona,  which  under  ordinary  eircum- 
etarires   of    observation    shows    itself  only   during   total    eclipses, 
would  seem  to  have  failed.     At  the  same  time,  1  am  not  able  to 
offer  any  snlilcient  explanation  of  the  early  favourable  results  to 
which  i  have  referred   brieflj  in  the  opening  sentences  of 
letter." 
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Mr.  Common,  writing  under  date  Sept.  13,  replies  to  this  letter 
in  k  more  liopeful  strain,  and  points  out  that  "  it  is  quite  possible, 
aad,  iudeed,  probable,  that  this  "  (the  failure  to  get  a  picture  of 
Vbe  Moon  projected  on  the  corona)  "  is  due  entirely  to  the  state  of 
tlieskj,  fur  against  such  unfavourable  negative  as  this  we  have  tbo 
[laaitive  evidence  that  the  Moon  has  been  seen  so  projected  iu 
ttriou*  (uW  eclipses,  and  in  one  case  it  has  been  so  photographed. 

1  This  aras  by  Liais,  at  Paranagua,  in  1 858,  under  conditions  that  were 
not,  so  far  as  concerns  the  processes  employed,  nearly  so  favour- 
kblc  ait  tboee  now  in  use.     This  single  piece  of  positive  evidence,  if 

,  canret.  is  of  vital  importance  in  showing  that  the  present  failure 
i«  ^ibalily  due  only  to  such  temporary  causes  as  ha\'e  prevented 
Uuggtns  getting  lately  such  promising  plates  as  those  he 
'oed  in  1883." 

Mr.  Common's  suggestion  is  at  least  a  plausible  one,  since  the 
«Mthi<r  at  Grenada  during  the  total  eclipse  was  by  no  means  per- 
frrt,  some  50  seconds  having  been  entirely  lost  through  cloud  at 
Ckpt.  iMrwin'e  station,  and  it  is  possible  that  a  careful  examinatioa 
«{  the  Cape  and  Grenada  plates  may  show  that  the  images  im- 
prcKcd  upon  them  are  not  quite  of  the  same  character  as  those 
•bovn  on  I)r.  Iluggins'  most  promising  negatives.  It  should  also 
b»  borne  in  mind  that  the  corona  was  particularly  faint  during  the 
receot  tvlipse :  so  that  though  it  must  be  admitted  that  the  results 
obtMnod  throw  a  certain  atnuunt  of  doubt  nn  Dr.  Iliiggius'  photo- 
gnphs,  they  do  not,  so  far  as  we  at  pa'sent  know,  oclually  disprove 
that  coronkl  nature. 


Tnrt  RjTORM  nr  Zktw. — In  a  letter  to  '  Nature'  (Vol,  xxxiv. 
1.  Mr.  D.  Kiruchi,  of  the  Imperial  University,  Tokio,  states 
the  following  decree,  relative  to  time-reckoning  in  ,Tapan,  was 
on  July  12,  1886: — (1)  The  meridian  passing  through  the 
eivlre  of  the  trnnsit-instrumcnt  at  the  Observatory  of  Greenwich 
•faall  be  tho  initial  meridian  for  longitude.  (2)  Longitude  shall  be 
OMinted  from  this  initial  meridian  iu  two  itirectioiis  up  to  180°, 
eutt  longitude  being  4-  and  west  longitude  — .  (3)  On  and  after 
Ike  first  day  of  the  first  month  of  the  twenty-first  year  of  ^[piji 
(January  i,  1 888),  the  time  of  the  mcridinn  of  135°  E.  shall  be 
uaed  u  standard  time  throughout  the  Empire. 


PwittcATTOWB  or  TUB  WASHDrBif  Obsebvatobt. — In  March 
1884  Prof.  Holden  offered  to  observe  the  303  fundamental  stars 
for  Schi-infeld's  southern  extension  of  the  '  Durchmusforuiig.'  The 
York  »TM  begun  May  2,  1884,  and  finished  Dmreniber  25,  1884,  and 
results  have  been  published  in  Vol.  iv.  of  the  'Publications  of 
H'anhbnrn  Observatory.'  In  all  6444  observations  were  made 
i  the  Kepsold  meridian  circle ;  each  star  of  the  303  was  com- 
'Ij  observed  six  times,  and  the  instrumental  coaatants  were 
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Liverj)Ool  Astronomical  Society, 

Twr  fir-.t  nveeting  of  the  Sixth  Session  was  held  on  October  i  ith, 
r  «u  occupied  bj  the  Rev.  T.  E.  Espin,   B.A.,  F.fi.A.8. 
i.t). 
E^rhtT-o^le    members   were  elected  and  ten   candiJati>8   were 
Of  the  total  nuiiilKT,  15  were  from  Liverpool.  24  from 
ports  of  England,  9  fioiii  Ireland,  and  43  from  ^l'orth  and 
Anierim.      Mr.  W.  H.  Davies  (.Si-crctarv)  announced  the 
of  four  members  during  the  past  year.     A  short  account  of 
liTcs  had   been   prepare<l   and   would   be  published   in  the 

I*ppsidcnt  complimented  the  Council  on  their  able  manage* 
He  fhouj;ht  the  long  list  of  menib«'r»  which  the  l^cretaiy 
i*t  rvad  was  without  a  parallel  in  any  scientific  society  in  tho 
Uid  likelv  to  prove  by  fur  the  most  important  paper  of  the 
Vtf,.     (lAughter.)     To  the  students  of   the  edueatioimi  branch 
Id  pmpfcinllv  address   himself,  and    he   thought   he   could 
they  would  never  regret  their  choice  of  a  science.     Of  all 
,  Mtronoroy  wa»  tho  most  fascinating,  and  the  love  of  it  only 
with  its  study.     As  an  example  of  devotion,  he  instanced 
''     -I'hel,   who  once   spent   more    than    forty   luiurs   of 
work  in  putting  the  finishing  touches  on  his  large 
•   could  not  be  induei-d  to  leave  it  even  for  food.     It 
that  night  work  was  injurious ;  but  he  had  never 
U  »u.  though  last  winter  he  spent  many  nights  knee-dcop 
I  snow.     IVrbaps  this  immunity  was  in  some  measun>  due  to 
aets   of   the   air,  since  no  astronomer  would   think   of 
og   his  telescope   in   foggy   or   rainy   weather.     He   had 
i«A  bis  address,  "Stellar  Variation:  A  Chapter  in  u  World's 
and  they  would  be  prepared  to  hear  that  he  regarded 
in  as  a  stage  of  development  through  which  perhaps  every 
tberhas  passed  or  must  pass.     Might  not  variaiion  be  due 
*o  ttsgrs  of  axial  rotation?    Let  them  suppose  iu  the  star's  early 
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history  a  central  lipat  and  pxtomal  vapours  in  a  cooler  state :  thi 
hatl  then  a  spectrutii  of   the  third  type.     Let  the  axial  rotation 
oil  increasing,  and   Ihe  temjierature  also,  then  there  would  hv 
struggle  hetwoen  the  hotter  and  cooler  vapours,  and  we  shoul 
have  an  irregular  vnrinhle   like  19    Piscium.     I'asning  to  a  til 
when  the  rolntion  h:id  quickened,  they  could  imnpine  theabsorbi 
vapours  more  find  luoi-e  compressed  in  area ;  this  would  give 
long-period  variable    with    great    variation  in    its    light.     Taki 
R  Hydru'  as  an  example,  they  would  find  its  period  in   1785.  5 
days,  but  in  1825  it  was  only  461.  and  in  1S70  it  had  decreased 
437  :  in  other  words,  its  rotation  was  now  60  days  less.     liet  th^ 
BUppo.se  that  a  time  would  come  when,  by  increased  rotation 
temperature,  the  vapour  nould  no  longer  have  power  of  cobesi' 
and  would  be  thrown  out  irregularly  all  round  the  star.     At  tl 
stage  they  might  expect  to  find  a  spectrum  merging  from  11 L 
into    ir.,    and   the    light   irregularly   variable.      lie   forebore 
speculate  on  the  origin  or  the  end  of  such  a  star,  or  whether 
ever  had  be<?n  or  would  Ix^come  a  nebula,  but  these  chapters  ia 
star's  history  were  full  of  intei-est.     In  variable  stars  they  nii^ 
read  something  of  our   Sun's  history.     In  the  geological  recoi 
had  they  any  hints  as  to  a  past  history  of  great  variation  '!     Thi 
Btrata,  each  showing  a  higher  period  of  development,  were  tl 
impressions  of  contemporaneous  solar  development  ?     Would 
Sun  ever  lose  these  vapours  of  absorption,  aim  stiind  out  as  a 
of   the  first  type  like  i^irius,  with  its  present   heat   increased 
hundredfold  ?     ITow  bright  will  it  then  be,  and  w  hat  will  be 
period  of  its  rotation  "i"     Will  animal  or  vegetiible  life  exist  uni 
those  conditions '!     Such  (juestions  must   remain   unanswered 
our  time,  and  we  must  be  content  to  observe,  to  watch,  and 
record. 

In  a  paper  on  the  retardation  of  Encke's  comet,  Mr.  W.  H. 
Jlonck,  M.A.,  F.E.A.S.,  accouuted  for  its  slower  motion  by 
pa.-isiiig  through  systems  of  meteors,  rather  than  by  the  gene 
acce])tcd  theory  of  a  resisting  gaseous  medium.  Wherever  nieteoif 
existed,  the  motion  of  tiny  celestial  body  must  be  retarded  bv  their 
influence,  bccnuse  a  large  majority  must  be  coming  from  an 
opposite  direction.  This  would  be  unilerstood  if  they  considered 
that  in  walking  along  a  tram-line  they  would  meet  with  more  cars 
than  would  catch  up  to  them;  not  only  so,  but  the  momentum 
would  be  greater,  ns  (heir  own  motion  would,  practically  be  added 
to  it.  The  number  of  meteors  flying  about  space  was  greater  than 
most  people  imagined  ;  it  hud  been  computed  that  the  Earth  recei' 
the  impact  of  several  millions  in  the  course  of  a  single  day. 
the  case  of  a  solid  body  like  the  Earth,  the  shock  would  be 
small  to  be  appreciable  ;  but  with  a  light  body  like  Eucke's  comet, 
the  effect  would  be  to  seriously  retard  the  motion.  Collisions  with 
meteors  would  also  be  more  frequent  nearer  (he  Sun,  at  all  exents 
up  to  the  distance  that  Kuuke's  comet  approached  it.  Astronumers 
had  inferred  the  presence  of  a  great  mass  of  meteors  inside 
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OcW  of  Mercurr,  as  the  only  way  of  explaining  certain  ir- 
NKvinitin  in  the  motion  of  that  plnnet:  and,  aa  both  meteors 
lod  eom^Cf  would  then  be  near  their  perihelion,  thej-  would  be 
Do«iof  with  increased  speed,  bo  that  the  retarding  effect  uould 
W  crwtpr. 

Mr.  W.  F.  Denning,  F.R.A.S.,  pointed  out  that  in  July  and 
iueiut.  when  the  Earth  is  furilier  from  the  Sun,  there  are  quite 
doable  the  nomtx^r  of  meteors  timt  are  visible  in  January  aud 
lUvnoij.  This  alone  would  uo  far  to  negative  Mr.  Monok's  theory 
tkst  iB'"f'^r'  were  more  crowded  near  the  Sun.  It  .should  also  be 
micr  '  it  Kneke's  comet  wiis  not  a  coherent  mass  of  matter, 

kit  a  '  II  of  very  small  bodies.     The  effects  of  its  collidion 

•itb  meteor- streams  would  then-fore  be  of  a  verj-  different  nature 
10  tbat   in  which   a   solid   plnnctary    body   like   the   Earth   was 
««HKvrue<l.      A    meteor-stream    would   jirobably   pass   completely 
tlB«p«);h  Kncke's  comet — itself   but  a  highly-condensed   group  of 
■Meon — without  affecting  its  motion.     There  would  be  virtual, 
Mtiia)  collision,  e.Teept  j)erhaps  in  the  case  of  a  very  few 
atoms  of  the  opposing  systems.     A  solid  body  jjre.sentitig 
front  would  receive  .■dl  the  force  of  the  impetus,  but  in  the 
comet  and  meteor-stream  there  would  only  be  permeation. 
TV  Secretary  read  a  paper  on  "  The  Search  for  Vulcan,"  by 
ir.T.W.  Backhouse,  F.R.A.S.    It  was  of  great  importance  thatthe 
of  an  intra-Mercurial  planet  should  be  determined,  and 
matic  watch   ought   to  lie  kept  during  the  period   when, 
g  to  licverriers  calculation,  it  was  possible  for  Vulcan  to 
transit  across  the  Sun"s  face.     This  would  entail  very  little 
trouble  now  that  the  Society  had  so  many  observers  in  both 
tre»,  trianj'  of  whom  were  constantly  watching  the  Sun  in 
rest  of  other  branches  of  astronomical  research. 
.  O.  Elger,  F.li.A.S.,  addressed  some  remarks  especially 
nners.     In  n)auy  respects,  he  said,  a  study  of  the   M»xin 
ilrtl  advantap?s  such  as  no  other  celestial  body  could  claim, 
we  saw  the  actual  surface  of  another  world  unobscurcd  by 
or  exhalations,  and  could  contemplate  the  marvellous  details 
it»  struetuff  rather  in  the  spirit  of  a  physical  geographer  than 
The  beginner  would  soon  see  that  the  Moon  had 
ji  >e  so  exhaustively  studied  as  to  leave  nothing  for 

~  to  do.     In  commencing  this   study  they  should 
ti  ;  iselves  acquainted  with  the  more  obvious  charac- 

iiiU)  which  its  surface  is  divided,  and  in  this  they  would 
^^Mcfa  assisted  by  Webb's,  Mellor's,  or  other  convenient  maps. 
^^^HbIl'  (bey  would  find  the  majority  of  objects  easier  to  observe 
pmRlie  Suu  had  just  risen  on  thi-m.  At  those  times  the  surface 
•••  hnjughl  into  strong  relief  by  shadows,  the  significance  of 
^fcirli  ibey  would  soon  learn  to  interpret. 

^Klfr.  K.  J.  Tarrant  counselled  beginners  not  be  discouraged  if 
H»T  tvuld  not  at  once  distinguish  objects  with  small  aperturee. 
'  Su«-a-<LiVB  if  a  man  wrote  to  say  he  had  picked  up  such-and-such 
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an  object,  or  had  split  a  close  double  star,  8omel)od_v  else  would 
sure  to  do  so  with  u  smaller  aperture ;  indited  he  sometinn 
wondered  wlietlier  imagination  had  not  a  i^eat  deal  to  do  with  it. 
This  kind  of  thing  was  very  disheartening,  and  no  doubt  many  a 
good  telesco[H!  had  been  condemned  on  very  insulhcient  grounds. 
Of  course  a  great  deiil  depended  upon  the  air.  jVs  an  example 
there  was  one  abnt>nn;»llv  clear  night  last  winter  when  tlie  fifl 
and  sixth  stars  of  0  Orotiis  were  jpiite  easy  objects:  whereas 
tho  next  night,  which  was  apparently  quite  as  clear,  they  were 
distinguishable. 

Pnpers  were  read  on  "The  Classificatiou  of  Variable  Slars,"*  by 
Mr.  .1.  E.  Gore,  and  on  "  Cassiui :  A  Lunar  Crater,"  by  M.  C.  M. 
Gaudibert.  Olher  pni>ers  were  received  on  "  The  Effect  of 
Terrestrial  Heat  on  the  Mooti,"  by  Mr.  W,  il.  8.  Monck  ;  on 
"Some  Kemnrknble  Nun-spots,"  by  Miss  E.  Brown;  on  "The 
Masws  aud  Distances  of  Binary  Stars,"  by  Mr.  J.  E.  Gore  ;  on 
"  The  Lunar  Crater  Miidler,"  by  Mr.  T.  G.  Elcer ;  and  on  "  In- 
terestiug  Facts  about  Binary  Systems,"  by  Mr.  K.  J.  Tarrant. 

Arrangements  were  made  to  hold  educational  classes  fortnightly, 
and  Mr.  J.S.  Brown,  274  Upper  Parliament  Street,  was  appointed 
Secretary  to  the  branch. 


Meteor  Notes. 


i 


Ov  Sept.  20,  during  a  2  ^  hrs.  wat<>h,  1  counted  1 2  meteors,  and 
on  Sept.  22,  in  4  hours,  32  were  seen.  On  the  latter  night  the 
chief  shower  was  from  292°  +71°,  and  1  noted  some  additional 
meteors  from  it  on  Sept.  30.  This  radiant  falls  close  to  the  heat 
display  seen  here  on  Aug.  27-29,  1886,  at  292°  +70^  ('Obser- 
vatory,' Oct.  p.  327):  and  it  is  doubtless  identical  with  a  iK>sition 
given  by  Heis  for  Sept.  22-Oct.  31  nt  290°  +72',  and  with  a 
shower  1  detected  on  Oct.  2-5,  1S77,  at  290°  +70°. 

On  Sept.  2  2  this  year  I  also  noted  a  large  meteor  from  a  radiant 
at  63°  +23°,  which  is  confirmed  by  some  additional  obsen-atii^l 
obtained  here  in  1879  and  1S84.  ^^H 

On  Sept.  27  in  5  hours  I  counted  50  meteors,  including  a  fin^ 
Bhowerof  bright,  strenk-l earing  mett-ors,  from  75°  +15°.     Sever  " 
radiants  cluster  at  this  point  in  August  and  September,  as 
lows : — 

Epfwh-  Radiant  Obaerrer 

1884,  August  25    74" +15°  D. 

1877,  Sei'temlxT  7-15  ..      73    +14  D. 

1885,  September  9     73   4- 14  D. 

i87i,Septendwr  22  ....     75+'S  Tupman. 

5Iy  recent  observations  prove  this  radiant  is  prolonged  to 
Sept.  27.  Amongst  the  other  centres  det^Tnined  on  Sept.  27  I 
may  mention  positions  at  14''  +12°,  115^  +52°,  and  87°  +35°  «« 
uniisimlly  well  delined.  ' 

On  Sept.  30  I  found  meteors  very  nmnerous,  though  de 
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■MMt  of  fog  were  coming  ap  from  the  Bristol  Channel  and  con- 
tinuous «-atohing  was  out  of  the  question.  1  saw  31  moteors  in 
tj  huar«  :  but  the  pntha  were  very  diacuwive  and  their  radiant- 
painU  more  uamerous  than  active. 

On  (Jet.  2,  during  an  observatioa  of  5^  hours,  I  rec-koned  50 

■Krars.     Thens  waa  a  fairly  rich  display  of  short,  i(uick  meteors, 

[  ban  a  point  near  Capelia,  at  73°  +41°.     Several  radiants  near 

,  thi*  star  liare  been  recognized  iu  preceding  years  in  the  months 

rf  Sept  Md  Oct.  :— 

Epoeli.  RadiunL  Obeenrer. 

1877,  September  15-16. .  72° +41°  D. 

1879,  September  21  ....  76    +44  D. 

1884,  September  22  ....  73    +45  D. 

October    75    +45  Corder. 

October  J 7-3 1     ..  75    +44  Heis. 

I  suspected  it  also  on  Sept.  12,  1885. 

Tim  other  showers  8e*n  on  Oct.  2,  1886,  were  32°  +19°,  98" 

hJ9',  98     +43'',aud  115"  +So  .     On  Oct.  2,  1877,  I  discovered 

idiRilay  of  sevenil  unusually  brilliant  mureors  from  225"  +52°; 

llot  OMre  was  no  visible  recurreuce  of  it  during  the  present  year, 

ttongh  I  looked  for  it  very  carefully. 

The  following  is  a  list  of  several  meteors   recently  registered 
few,  and  remarkable  either  for  brightness  or  very  slow  motion : — 


^ 


tt». 

h   ra 

Mug. 

Frcini 

To 

fcpC.i.. 

to  z6 

V 

50°  +10" 

4*'' +18° 

SIowiBh ;  streak. 

»7.- 

1;    21 

X 

16    +46 

l7i+6' 

Slowish ;  train. 

■          »7.. 

16  3} 

V 

109    4-63 

14+    +7» 

Vi>r)'  Bwift ;  stroik. 

F    ''• 

10       J 

>i 

11   +iii 

54    +'8 

Very,  verr  slow  ;  yel- 
low.  Duration  7  tea. 

OM.      a.. 

16  II 

3 

77    +5+4 

tiij+35j 

Very,  very  »low ;  train ; 
dull.  Duration  6  nee. 

Ttie  meteor  of  Sept.  30  was  very  bright,  and  sailed  along  a 
mme  of  32'  with  abnormal  slowness  and  with  some  curious 
fnettiations  of  light.  The  radiant  was  probably  on  the  equator 
ia  VLA.  347°;  and  1  have  been  expecting  to  hear  of  this  object 
btm  the  eastern  parts  of  England,  where  it  would  be  a  more 
tcilliant  object. 

A»  to  the  meteor  of  Oct.  2,  that  exhibited  a  very  obvious  disk, 
aad  as  it  slowly  descended  a  number  of  flaky  sparks  were  cast 
off.  The  body  was  singularly  dull,  eonsidi.'ring  its  apparent  sijie, 
M  tbongh  its  extremely  slow  movement  through  the  air  had 
ly  enabled  it  to  reach  the  temi>erature  of  incandescence. 

BriMol,  1M6.  Oct.  6.  W.  F.  Denniso. 


A  Method  of  Collimating  Newtonian  Reflectors. 

Pr^iminary  Arranrjtmentii.—'Y\\e>  tube  of  the  reflector  is  jier- 
'  by  a  hole  about  1 4  mtllim.  aperture  exactly  opposite  the 
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CORRESPONDENCE. 

To  Uk!  Editors  of '  Tlu  Obsen<atorij  ' 

S  Cygni. 

Messiah  us, — ■ 

Je   lue   pijrmets   de  prendre   part  encore   &   Tinteressanl 
^change  d'observations  dont  Z  Cygni  est  I'objet  dans  voire  Be»Tie. 
Sans  auciin  doiite  la  r/mndi'  dijjindte  que  presente  cette  dotibli?  pro- 
vient  de  la  difforc tiee  d'eolat  des  deux  compusautcs  et  de  I'anta- 
gonisme  dea  eomlitiousfavoniblos  de  visibilite  pourchacuue  d'elles 
un  ciel  eelairo  facihte  robservation  de  la  grande  etoile  et  de 
enlouraijc  eu  sujipriioant:  le  myonnemeut  et  lesaimeaux  ;  maia 
de  darte  nuit  a  la  visihilitt'  da  la  petit©  etodo,  qui  n'est  que  de 
grandeur,     remltiiit  le  cropiist-ule,  ou  vers  le  moment  du  t-ouehi 
3u  soleil,  ii  se  presente  sans  donte  uu  intervalle  de  temps  penda 
leqiiel  le  ciel  est  Hutfisatiinient   sombre   pour  pennettre  de  voir  le 
petit  corapagiion,  et  gullisammeut  clair  pour  suppriiuer  le  rayonne' 
ment   et    les  aiineaox  capables  de   le  masquer.     II   est   naturel 
qu'avant  et  apri-s  t-es  moments  le  eom))agiion  soit  tres  ditlicUi 
ment  visible.      Toule  cause  dV^iremeut  du  ciel  dans  les  p: 
portions  voulues  permettra  de  voir  le  compagnou  avec  plus 
tadljte,  et  jo  vou3  citIs  aptriulement  pour  diie  que  Teclaireme) 
qui  m'a  seiablo  le  plus  favorable  est  celui  que  produit   ia   luneT 
Voici  qiielijuos  exetnples  :  le  1 1  septeaibre  dernier,  vers  9''  30' 
du  soir,  peudant  le  clair  de  lune,  je  voyais  parfaitement  le  coni- 
pagnon  avec  le  grossissement  de  650  fois  de  mun  huit  pouces  da 
Grubb ;  c  Cygni  otait  pres  du  zenith.  ~ 

lie  12  sopterabre.entre  S  et  9  heures  dusoir,  dana  des  conditi( 
aualogues,  je  ne  roiissis  pns  i  voir  le  compagnon. 

Le  14  septembre,  entro  8*"  et  9*  30"",  t)endant  le  clair  de  1 
et  an  zenith,  je  vois  le  t-ompugnon  k  I'aide  des  grossissement* 
450  et  de  650,  nujisi  liirn  it  pi  11  jyret  ijiie.  celui  de  (  Ilereulit,  qui 
du  menie  type,  maia  beaucoup  plus  facile. 

Le  5  octobre,  entre  8'"  et  10'',  encore  en  presence  de  la  lune, 
compagnon  apparait  merae  avec  le  grossissemeut  de  250  fois 
d'une  faeon  si  reniiirqiiable  ijue  le  couple  se  presente,  toute  pro- 
portion gardtie,  comme  une  miniature  d'Antares  accompagne  de 
son  satellite. 

Avec  le  grossissement  de  450  fois  le  compagnon  se  voit  admiro- 
blement. 

Avec  le  grossissement  do  650  fois,  je  ne  le  distingue  plus  aussi 
bien,  probablement  parce  quo  le  ciel  s'olwciircissait  &  cette  heure 
plus  avancee,  li  I'approche  du  coucher  do  la  lune. 

Je  n'enlrerai  pas  dans  le  detail  des  observations  de  nebuleuses 
que  j'ai  faitos  avec  inon  equatorial,  qui  resout  d'une  fa^on  complete 
la  m'buleuso  d'Hercule  et  montre  le  Dumh-lell  avec  toutes  aes 
particularitcs :  ellipse  generale  dans  laquelle  se  detache  le  battant 
dt  cloche ;  j'insiaterai  cependant  sor  le  fait  que  ce  battant  de  clocbe 
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B^ppanit  tout  parMme  d^une  infinite  da  petiUt  etoilet  brillant 
Maui'  de  pfdtes  etincelles. 

JwiHrv  <]ue  ilil.  Voung  et  Denning  voudrout  bien  lire  ma 
Wire  iiuctve  Jiius  le  No.  1 1 4  Jo  VOhnervatortj ;  ils  y  trouveroat 
HitfUure  oumpivte  des  dessius  de  Mars  dont  ils  se  sout  occupes. 

Votre  bien  devoue, 
,  la  7  octobn,  18S6.  Db.  F.  Tebbt. 


i'r-i 


} 


1  have  read  with  great  pleasure  the  letters  of  your  corre- 

[t«  on  the  subject  of  tliis  star.     The  strangeness  of  the 

thf  c'tv'at  diversity  of  ojiiiiioD  and  experience  they  reveal. 

could  only  detect  the  companion  on   an   occasion 

-  .rUer  "  once  in  every  tour  or  five  minutes."     M.  Nielsen 

-  >s  •  i:it  it  is  "well  seen."     The  latter  observes  with  5^  in.,  the 

■ojcr  vkith  15  in. 

Wbeo  1  last  tried,  but  failed,  to  detect  the  companion,  it  was  in 

knell'  'iN  and  with  a  well-adjusted  and  excellent  instrument. 

A»  i  !•:■  of  its  pprformaiice,  1  have  measured  t  Arietis  on 

tiro  diUvrtut   nights — one  night  six  double  measures,  the  other 

Bieht  tiiTvc,  with  a  difference  between  the  nights'  results  of  only 

i""oS,  u.«iiig  a  parallel-wire  fiiicrometer. 

1  tkiok   much  may  be  explained  by  the  varying  capacity  of  the 

it  observers,  and  in   the  same  observer  at  different 

eye   defining   well,    but    not   easily   dazzled,   would 

olmoiMlj  have  a  better  chance  with  I  Cygni,  while  such  an  eye 

woki  not  so  easily  detect  minute  points  of  light  on  a  dark  ground. 

H»  «Te  is   Tery  easily  alterable,  varying  with  use,  fatigue,  and 

pmoal  DCTTous  power,  to  an  extent  which  must  always  be  taken 

iBfO  aecoaot.     I  have   seen  the  companion   to  I  Cygni   in   less 

fiiVDUnble   atmospheric  conditions   tliau   those   in   which   1   have 

fJMlnf      Tbe  instrument  was  the  same,  and,  if  anything,  in  better 

veAer,  vben  I  did  not  succeed.     Either  the  star  must  have  varied, 

or  WNBe  curious  atmo:<pheric  state  prevailed,  or  the  eye  bet* u  more 

mmlj  danled  by  the  bright  primary  :  most  probably  (he  last  was 

the  caae.     I  havf  to  thank  cordially  those  who  have  given  so  much 

valuable  ' ■'>n.     The  whole  subject  is  one  which  seems  to 

Bfrworii.  -ligation.  Yours  faithfully, 

BvriMMl.  8cotluid,  Ebwabd  Bbuce  Kibk. 

ttS«.  OMober  16. 


Ualley  and  the  Total  Eclipse  0/ 1 7 1 5. 
QnTUUU.<(, — 

Tbe  kst  total  eclipse  of  the  San.  as  most  of  your  readers  are 
avare,  wiiicti  was  risible  in  and  near  London,  was  that  of  the  22nd 
<rf  Apnl,  0..S.  1715,  pn!viou8  to  which  none  had  occurred  since 
1 140.  It  Kerns  to  me  that  it  is  worth  while  to  call  attention  to 
tile  arefol  leriei  of  obeervations  of  the  eclipse  of  1 7 1 5  which  were 
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corona-like  markings.     Successful  results  have  also  been  obtained 
on  iSeptembcr  8,  1 1,  13,  anil  14. 

In  all  till!  pliotof^raplis  taken  during  September  the  coronal  nj 
are  highpr  nt>;ir  tlie   X.,  K.,  S.,  and   \V.  limbs  of  the  Sim.     TI 
general  form  of  tlie  corona  is  therefore  that  of  a  cross.     Miuor 
changes  occur,  however,  from  time  to  time. 

Sincerely  yours, 

Brantford.  Onnnda,  T.  tJ.  H.  SUEABMBJf 

1886,  September  30. 

Lalande  10063. 
Gentlemkn. — 

LI  1 0063  may  be  new  as  a  variable,  but  as  a  double  star  it 
is  the  well-knmm  pair  U  3750.  It  i.s  Leporis  28;  and  was 
observed  by  Argelandur  with  the  Bonn  circle  on  JatL  14,  1853, 
when  its  magnitude  was  ratted  6'o  (B.  B.  vi.  p.  341).  llour,e»u 
rates  it  5^  mag.,  i87S-o9  :  Uunihaoi  6-o  mag.,  i879-i3i ;  O.  Stone 
and  Howe  5-0  rung.,  1879' 108.  The  pair  measured  by  Prof. 
Stone  in  CineiniLiiti  Obs.  vi.  seems  to  have  been  H  3752,  P.  v.  70 
Leporis.  II  3750  and  3752  are  singularly  alike  in  magnitude 
and  distances,  the  angles  differing  by  just  180"'.  The  angle 
H  3750  given  by  Mr.  Ellery  on  page  334  is  iSo'^  in  error. 

Yours  faithfully, 

Olaphoui,  1886,  Oct.  15.  HebuKBT  SaDLEB. 


Telescopic  Meteors  and  the  Height  of  the  Atmosphere. 

Gentlemen, — 

The  approach  of  the  Leonids  and  Androinedes  leads  me  to 
suggest  that  some  of  our  good  telesco]ies  should  lie  turned  on  the 
neighbourhtKKl  of  the  nidinnt-points  of  these  meteors  during  the 
critical  nights.  It  is  well  known  that  many  meteors  are  visible  in 
thi?  teleacojie  which  escape  the  naked  eye  :  but  it  does  not  seem  to 
have  been  ascertained  whether  this  results  from  their  smaller  size, 
their  greater  distance,  or  both.  Telescopic  meteors,  so  far  as  I 
am  aware,  appear  to  move  more  slowly  than  those  visible  to  the 
naked  eye.  The  most  natural  explaiiatiun  of  this  would  be  in- 
creased distance ;  for  as  larger  meteors  penetrate  farther  into  the 
atmoepfaere  before  dissipation,  and  thereby  enter  denser  regions, 
their  motion  is,  on  the  whole,  probably  as  much  refanled  by  atmo- 
spheric resistance  as  that  of  the  smaller  ones.  But  if  increased 
distance  is  the  true  explanation,  we  shall  probably  have  to  odd  to 
our  present  estimates  of  the  height  of  the  atmosphere.  The 
reason  why  we  do  not  see  (with  the  nakixl  eye)  meteors  at  heightfa^ 
much  above  100  miles  may  be  the  faint  luminosity  and  greatef^I 
distance  of  those  which  are  vaporized  in  more  elevated  regions. 
The  telescope  may  here  come  to  our  assist.ince.  It  would  also  Iw 
desirable  to  ascerlain  whether  the  course  of  a  meteor  visible  to  the 
naked  eye  could  be  traced  farther  back  towards  the  radiaut-poiu( 
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\n  tiie  aid  of  the  telescope.  Two  observers  at  the  same  station, 
ODB  uaoiff  the  naked  ere  and  the  other  the  teleacope,  might  throw 
e  li^t  on  this  question.  It  would  also  be  interesting  to 
a  meteor-train  with  a  good  telescope,  and  to  investigate 
bjr  t&e  same  means  the  appearances  produced  at  the  point  of  dissi- 
pation. If  a  low  mognifring-power  was  used  and  the  shower  was 
at  all  a  rich  one,  several  meteors  ought  to  come  within  telescopic 
no^p  during  the  niij^ht.  I  remain,  truly  yours, 

«  Oloddacth  Creucenl,  Llnndudno,  W-  11.  S.  MoNCK. 

|gS6,  Oct.  11. 


NOTES. 

BiJfABT  Stab  OS  234  *. — Mr.  J.  E.  Gore  has  computed 
it»  for  thi.<  difficult  and  close  binary  (mags.  7  and  7'4), 
the  period  at  63-45  years,  the  periastron  passage  for  1881-15, 
the  eccentricity  at  0-36:9.  These  elements  represent  the 
otMvrrations  fairly  well  from  1844  to  1853  and  from  1870  to  1880  ; 
bot  in  the  years  1858  to  1866  the  discordances  are  considerable. 
Hr.  Gore  states  that  this  orbit  must  be  considered  as  only  pro- 
xvaooaX. 


•ad 


Th«  Satelutes  of  SiTCKjit. — In   a  paper,  entitled  "Com- 
parison of  the  Observations  of  the  Five  Inner  iSatellites  of  Saturn 
taade    at    Toulouse  in    1876  and    1877,''    Prof.  Asaph    Hail  an- 
aooores  that  he  has  now  finished  the  reduction  and   discusiiion 
obeervations  of  Titan  and  of  the   five  inner  satellites  of 
nade  at  Washington  since  the  mounting  of  the  26-iuch 
tor   in    1873,  and  that  this  work  is  now  ready  for  print- 
The  average   probable   error   of    a  single    observation    for 
ition    of    a   satellite   is     +o"-27.      A    remarkable    result 
■  diacttssion   is  that  the  AVashington  observations  of  the  five 
ntellites  (-an  be  satisfied  within  the  limits  of  their  j)roli!iblo 
hy  HrcuL-tr  orbits.     It    was    hoped    that  the   AVashiugton 
obeerTations  would  determine  the  positions  of  the  lines  of  ap»ide8 

kwith  »uch  ai-curacy  that  the  motions  of  these  lines  would  become 
VnovTi,  and  that  a  new  determination  of  the  mass  of  the  ring  and 
of  the  figure  of  the  planet  mis;ht  thus  be  obtained,  by  comparing 
the  eletnents  of  the  inner  sarellites  with  those  of  Titan.  Unfor- 
tanafely  the  resulting  circular  orbits  for  the  inner  satellites  make 
the  pceition  of  a  line  of  apsides  indeterminate,  and  for  the  present 
the  mass  of  the  ring  remains  unknown. 

On  account  of  the  diHieult)-  of  making  good  micrometrical  meft-.l 
•uirmentB  of  the  inner  satellites  of  Saturn,  astronomers  havej 
remed  the  old  method  of  observing  their  conjunctions  with  tfaaj 

•  iMna.  Hichrichteo,  No.  »743-  t  K"'- 
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ends  of  the  rinp,  or  with  some  other  mnrked  features  of  the  Satiir- 
nian  system.  In  onlor  to  see  how  afciirafe  the  old  method  of. 
observinji;  nmy  be,  and  at  the  same  time  fo  test  the  elements 
diiced  by  him.  Prof.  Hall  h.is  compared  the  otisenations  m.ide  i 
Toulouse  ill  1876  and  1877  with  these  elements,  and  conclud 
that  obsenntions  of  these  satellites  with  filar  micrometers 
among  the  best  we  have ;  and  since  they  are  definite  measure- 
ments and  are  made  in  very  different  positions,  a  result  deduced 
from  such  obs<Tvatioiis  is  more  likely  to  be  free  from  constant 
emvrs.  Prof.  Uall  is,  however,  inclined  to  think  that  a  heliometer 
must  bo  one  of  I  he  best  instruments  for  dealinp;  with  nioasurementa 
from  such  objects  as  Saturn  and  Jupiter ;  that  is,  assuming  that 
the  objective  could  he  enlarged,  otherwise  its  light  power  is  too 
small  for  the  inner  satellites  of  iSaturn. 


The   Continentax    Odbertatohies. — In   the   foUowinp   sli 
notices  we  briefly  indicate  Hie  kind  of  work  carried  on  in  a  fe' 
Continental  Observatories  during  the  year  1885: — 

Berlin. — The  work  at  this  obsi^rvatory  was  of  the  usual  charac' 
A  large  number  of  observations  were  made  with  the  Transit  Cirt' 
the  work  being  chiefly  confined  to  obtaiuinji;  positions  of  "  com' 
parison  ."tars,"  small  planets,  comets,  stars  occulted  by  the  Moon 
in  the  total  edipae  of  1884,  Oct.  4,  and  stars  whose  occultations 
by  the  Moon  have  been  observed  at  Berlin,  and  numerous  other 
stars.  The  9-inch  refractor  was  employed  principally  on  small 
planets  and  comets.     Herr  Ftcrsler  is  the  diri^ctor. 

Bonn. — This  observatory  is  under  the  direction  of  Dr.  Schiinfeld. 
The  work  has   lieeii  chiefly  on    "wne  stars"   and    "coniparisou 
stars  "'  with  the  transit  circle,  observations  of  comets,  Nova  A 
dromedie  and  Nova  Orionis. 

Dresden. — This  wel]-ap|)ointe<l   observatory  is  the  property 
Baron  von  Eiigelhardt.     Oood  positions  of  the  following  cornel 
were   obtained  with  the   12-iiich  equatoreal  :^iSS4  III.  (Wolf), 

1885  I.(Encke),  1S85  (Barnard),  iSS5( Brooks  i),  1885  (Brooks  2 

1886  (Fabry),  1886  (Barnard)  ;  besides  a  number  of  positions 
nebula),  measures  of  double  stars,  0ccult.1t ions,  and  phenomena 
Jupiter's  satellites,  observations  of  Nova  Aiidromedae  and  No 
Orionis.     The  meteor-shower  of  Nov.  27  «a8  observed  here. 

Onifva. — At  this  observatory  great  attention  has  been  |>aid 
the  testing  and  rating  of  chronometers  and  watches.  M.  Kam- 
niermann  has  made  some  good  observations  of  comets,  and  has 
employeil  the  10-iuch  equatoreal  in  observations  of  the  new  stars 
in  Andromeda  and  Orion.  The  meteor-stream  of  Nov.  27  was 
carefully  observed. 

L'lrid. —  This  observatory  is  under  Dr.  MoUer.  Tl;e  olwerrer, 
I)r.  Diiner,  is  principally  employed  with  spectroscopic  work  aiid 
observations  of  variable  stars.  Bad  weather  greatly  interrupted  the 
work  in  1885,  yet  147  observations  of  the  spectra  of  red  stars  were 
obtained,  and  on  three  eveiiings  estimations  of  the  wave-lengths 
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>  haads  in  S  Andromedte  were  made.     The  spectra  of  Nova 

I  and  Nov&  Ononis  were  observed  frequently.     A  few 

)  kattin  were  measured. 

Milmm. — Under  the  direction  of  Prof.  Schiaparelli.     During  the 

•  230  measures  of  double  stars  were  made,  besides  numerous 

■tions  of  comets.     ITie  meteor-stream  of  Nov.  27  was  well 

WMmcl  nere. 

MumitA. — Prof.  Seeliger  has  been  unable  to  properlj  prosecute 
ki*  Romrdies  on  the  parallax  of  stars  on  account  of  the  unfavour- 
•Urweatber.     Measurements  uf  the  system  of  8atum  were  made. 
NoBeroaa   transit  observations  vNere  made.     The  usual  magnetic 
aod  B»et«omlo>riial  observations  were  carried  on. 
ZatrwA. — llerr  Wolf  was  still  engaged  in  observations  of  Sun- 
Tbe  Sun  was  free  from  spots  on  ten  days  during  the  year. 
the  lust  maximum  at  1883-9. 
'. — At  this  observatory  Prof.  iSafarik  has  been   engaged  in 
fAtions  of  variable  stars,  and  in  noticing  variation!^  of  light  in 
PaJlas,  Juno,  and  Vesta.     The  November  meteors  were  well 
olMrved. 


Ptlkowa  Cataiogite  or  3542    Stabs  fob  1855. — This 

(forming  part  of  Vol.  viii.  of  the  '  Observations  de  Poid- 

fontains  the  mean  places  of  3542  stars  observed  with  the 

lOira  meridian  circle  during  the  years  1840- 1869.     It  includes 

th«*  Bradley  stars  (with  the  exception  of  the  Pulkowa  Fundii- 

itiU  Stmrs)  situated  between  the  Korfh  Pole  and  the  parallel  of 

•oath  declination,  as  well  as  the  comparatively  small  number 

TCiniuDing  stars,  to  the  sixth  magnitude  inclusive,  given  in  the 

,'r»nonietria  Nova'  as  occurring  in  the  same   part  of  the  sky. 

•ddition  to  these  the  places  of  some  other  fainter  stars  are  also 

:n  in   the  Catalogue.     The  Fundamental  Stars  have  not  been 

L-d  in  the  Catalogue,  because  the  positions  of  the  other  stars 

gi^en  depend  on  the  places  of  the  former  as  determined  by 

it-instrument  and  vertical   circle.     And  as  the  definitive 

.tions  of  the  present  Catalogue  depend  on  two  Catalogues  of 

tal    .Stars,    fit.   those  for   1845  and    1865,    it  appears 

system  of  the  Catalogue  for  the  epoch    1855-0  will  be 

y  identit-al  «ith  the  mean   of  the  two  Catalogues  above 

In  the  great  majority  of  cases  the  number  of  observa- 

tians  ou  which  the  place  depends  is  four — that,  is  one  observation 

in  each  of   four  ditler«'nt  positions  of  the  instrument.     Proper 

Btolaoa,  wherever  possible,  has  been  taken  account  of,  the  values 

taken  from  Volume  iii.   of  Auwers'  re-reduction  of  Bradley  having 

heea  aiailahle.     For  other  stars  M.  Struve  has  used  the  proper 

wwjjtynn  given  in  Bonn  Observations,  Vol.  vii.,  and  in  some  few 

""tiiuft   has  determined  values  of  (he  proper  motion  for   the 

pnrpoaes  of  this  Catalogue.     AVe  have  presented  to  us  here  what 

u  undoubtedly  a  most  valuable  and  accurate  btar  Catalogue ;  bat 
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•wo  are  impelled  to  ask,  why  was  the  publication  delayed  so  long?  '1 

Surely  a  (."atalojoie  for  the  epoch  1855  dixiuced  from  observntiuu*  1 

made  1840-1S69  migfit  have  beeu  published  fifteen  yean  ago,  and  * 
it  would  have  been  live  timeH  as  useful  as  it  is  now. 


A  NBW  Obsekvatoiit  nr  La  Plata. — We  are  glad  to  loarn  th 
the  Goverumetit  of  La  Plata  are  fitting  out  an  Observatory  iu 
Province  of  Buenos  Aires.      If  supplied  as  liberally  with 
workers  as  with   instruments  we  may  expect  soon  to  have  sou 
good  work  done  here.     Among  the  numerous  instruments  are 
telescope  (reflector)  3fS  inches  diameter,  an  equatoreal  coude  i| 
inches  aperture,  an  S-inch  transit,  an  altazimuth,  an  apparatus 
celestial  photography,  a  large  Thollon  spectroscope  g-S-inch  obje_ 
tive,  numerous  geodetic  instruments,  including  three  portable  trail 
sit«,  a  set  of  nia£;netic  instrumente,  and  finally  fourteen  collections 
of  meteorological  instruments,  t«i  be  distributed  over  the  distric 
The  optical   portion  of  these  instrunii'uts  is  to  be  constructed  I 
MM.  Henry  of  P.iris.     A  time-service  is  to  be  instituted.     Tl 
observatory  is  to  be  under  the  direction  of  M.  Beuf,  late  an  offio 
in  the  French  navy.     It  would  seem  that  a  large  amount  of 
detic  work  is  to  be  done,  including  the  measuremeut  of  an  arc  of  j 
meridian,  for  which  the  immeiiee  plains  of  Chaco  and  Patagon 
are  extremely  favourable. 


The  Motion  or  Htpebion  •. — Mons.  F.  Tisserand,  in  a  pap 
entitled  ">Sur  xm  cas  reniarquablc  du  probleme  des  perturbationa 
considers  the  case  of  two  plauels  moving  round  the  Sun,  or  of  twt^ 
satellites   moving  round  thi'ir  primary  in  orbits  but  little  inclined 
to  each  other,  and  shows  that  if  the  mean  motions  of  the  plane  ~ 
or  salelUtes  an>  very  nearly  conunensurable,  the  remarkable  cons 
quence  follows  that  if  the  motion  of  oue  of  the  planets  or  satellit« 
OS  the  case  may  be,  were  origiually  circular  and  uniform,  the  pa 
turbations  caused  by  the  other  would  have  for  their  principal  effe 
to  transform  this  motion  into  motion  in  a  Keplerian  ellipse  witlvj 
uniform  rotation  of  the  major  axis.     Applying  this  to  the  caac  1 
Hyperion  perturbed  by  Titan,  which  has  been  inve8tigat<.>d  by  Profi 
Hall  and  Newcoiub    (' Oboervatory,'   Vol.   %-iii.    p.   92).    and  i 
which  there  is  oue  of  the  nejirest  approaches  to  commensumbility 
of  mean  motion  to  be  found  iu  the  solar  system,  M.  Tisserand  fiiida 
that  his  results  agree  closely  with  the  facts  of  observation,  the  ootn^^ 
putcd  rate  of  retrograde  motion  of  the  perisatumium  of  ll^-perio^H 
being  iS°-S  per  annum,  whilst  the  obser\ed  quantity  is   20  ,  an^i 
that  his  value  of  the  mass  ot  Titan  (xc-fFu)  li'ffws  little  Irom  that 
obtained  by  Newcomb,  viz.  Triroff- 
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Bms's  St  AX  Ati.as. — Tbet«  is  ■  iifuuuau  to  4w  wk  ai  Ifca 
'JMmarj  oC  Natiai»i  mognfkf'(YoL  it.  p.  451)  wkiA,  tkoe 
Meat  tmaoa  to  tiiink.  is  at  least  pattaiUj  ia  error.  Us  u£um<[Ob 
ia  question  reads  as  foU<Mr«  : — "  Tlis  vock  was  all  bat  teadj  £ar 
tlie  press  wten,  in  1750,  Jobn  Xeale,  the  paliGsker,  beeaaM  baok- 
tupt :  the  pUtea,  abeadj  esaipietelj'  wigiated,  wen  aeqaestand 
by  ibe  Conit  a£  Chmaeeiy.  as  it  proved.  ineraesUr;  aad  Beriifa 
tiMTT  toils  renaioed  witboot  fruit.*  Tlw  loas  does  mat  •fpet 
to  bkre  been  qoifte  imroeabk-^  staee  the  libcariea  of  tae  Boyal 
A«traQominU  SoeielT  and  of  Graeawich  Obaunatuty  cacb  poaaeM 

>  copy,  in  rerr  good  naidiliiai,  but  witboiA  the  pfii<wl  expla- 
nationi  and  tbe  star  <  itaingw,  vUcfc  tiw  abovs-^ooted  artida 
Etatei  to  haT«  aeeoropaaied  t£e  ptatea.  TW  platee  are  fiftj-oD*  ia 
namher,  m.  tbe  fortT-eighit  coasteflatjona  of  Ptoleir.  a  nap  of 
the  southern  constellatifws  outside  tbe  fiaita  of  thast,  and  tbe  old 
forty-eight  coastellations  arranged  in  two  hpasisplMrfs.     Badi 

i(  dodicat«d  to  some  dieting  iiiihed  P^no*  or  iasdtntioa,  and 
tbe  appropriate  eoat-of-anns.  Pe^was  is  dedicated  to 
Bndiev.  then  Astronomer  RoraL  tbe  two  friaagles  (aost  appc»- 
Ptutcly)  to  Bliss,  Sarilian  Profe!*«or  of  Qeoatetrr,  and  Perseus  to 
Mutiii  Folkes,  then  President  of  the  Boval  Societr.  This  last 
pl»te  fixes  the  date  of  the  vtirk  within  tbe  decade  1741-51 ;  it 
l)ean  no  titlepage  nor  direct  indication  of  date  or  authorship. 
Tbe  entire  work  was  probably  dedicated  to  Frederic,  Prince  of  Wales, 
sinoe  the  front  ispieoe  shows  Urania,  introduced  bj  Britannia,  pr»- 
Woting  the  volume  to  him  with  a  respectful  air.  This  plan  of 
dedicating  each  constellation  to  some  particular  patron  had  its 
Kieatific  drawbacks,  since  it  nece!%<qtated  changing  the  scale  from 
piste  to  plate,  that  tbe  Arrow  or  Equuleus  might  make  as  brave 

>  show  as  Ursa  Major  or  Virjo.  Beside  tbe  48  ancient  constel- 
lations which  have  thus  each  a  phite  to  themselres,  some  thirty 
others  are  shown  incidentally.  These  are  the  constellations  intro- 
duced by  Tycho,  Bayer,  Flamsteed,  and  Uevelius.  Coma  Berenices 
is  represented  in  one  instance  by  tbe  well-known  inverted  ijheaf,  and 
1  tmall  constellation,  consisting  of  a  bow  and  arrow,  is  introduced 
betveen  Aquarius,  Equuleus,  and  Delphinus.  This  appears  to  be 
Bwis's  own  origination.  The  plates  are  eiceedingly  well  drawn, 
•nd  must  have  entailed  immense  labour.  The  "  Pilgrim,"  Tycho's 
^  of  1572,  is  represented  in  the  map  of  Cassiopeia  by  an 
ittmense  star  nearly  two  degrees  in  diameter. 

An  apparently  undeserved  slur  has  been  cast  upon  Bevis's  repu- 
tation in  the  '  Nouvelle  Biographic  Generale,'  in  which  it  is  stated 
tl>u  he  woiJd  have  succeeded  Bradley  as  Astronomer  Boyal  had 
1"*  lieen  less  addicted  to  the  pleasures  of  the  table.  Mr.  Lynn  has 
pointed  out  ('  Notes  and  (Queries,'  7th  series,  ii.  p.  245)  that  it  was 
»fter  Bliss's  death,  not  Bradley's,  that  Bevis  became  a  candidate 
tor  the  post,  and  that,  as  be  was  then  nearly  70  years  of  age,  the 
pftference  given  to  Maskelyne  can  be  readily  understood  without 
"^wiirse  to  an  imputation  on  Bevis's  character,  for  which  there 
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appears  to  be  no  warrant.  Bliss,  as  is  well  known,  was  latterly  i 
closuly  associated  witb  Bradley  ia  his  work,  that  he  was  his  uatur 
BUOcesHor. 


The  Second  AniiAon  Cataixwci:  op  Stabs*.— After  the  com- 
pletiou  of  tho  observations  of  Bradley's  st-ars,  the  results  of  which 
were  etnbodioi!  \n  tlie  catalopuo  commonly  known  as  the  'Armagh 
Catalogue,'  Dr.  Robinson  formed  the  plan  of  re-observing  a  number 
of  star-s  oci'iirring  in  Buily's  catalogue  from  '  Lalaude°»  Uistoire 
Celeste.'  The  observations  were  commenced  in  1859,  but  the  3, 
inch  object-glasses  of  the  transit  in-ttruuient  and  the  mural  c 
being  considered  too  small  for  the  work,  the  observing  was  stop 
at  the  end  of  i86o,  and  the  mural  circle  altered  (by  the  liberality 
of  liOrd  J.  G.  Beresford)  into  a  transit  circle  with  7-inch  obj 
glass.  The  observations  were  resumed  in  the  spring  of  1863 
continued  with  more  or  less  regularity  until  the  lost  were  made 
December  1 883.  Dr.  Dreyer,  on  his  appointment  as  Dr.  Robinson' 
successor  in  1882,  considiTwl  it  desirable  to  have  the  Armagh 
observations  published  witb  ns  little  delay  as  possible,  and  the 
result  of  liis  laliours  is  the  publication  of  the  second  Armagh  Cata- 
logue, containing  the  places  of  3300  stars  for  the  epoch  1S75, 
deduced  from  the  observations  made  during  the  years  1S59  to  iS8j, 
It  is  to  be  remarked  that  the  results  pnblislied  by  Dr.  Kobinaou  ij 
1879,  in  the  'Transactions  of  the  Royal  Dublin  Society,'  formi 
a  catalogue  of  1000  stars,  are  embodied  in  the  present  work, 
that  it  and  the  catalogue  of  1859  contain  a  complete  record  of 
meridian  obsen-ing  at  Armagh  since  1827.  This  is  no  doubt  a  vei 
satisfactory  state  of  things,  but  considering  the  change  in  the  in- 
struments made  in  1862-63  we  venture  to  think  that  it  would  have 
been  better  to  have  diseiirded  the  observations  made  prior  to  that 
date,  and  to  have  confined  the  catalogue  before  us  to  the  results  of 
the  obseri'alioua  made  with  one  instrument  under  a  uniform  system. 

The  K.A.'s  of  this  Cat!>logue  (observed  chronogrnphically) 
depend  on  the  standanl  stars  of  the  '  Nautical  Almanac.'  The 
N.P.D.'s  depend  on  the  niidir  obser^•ations,  the  adopted  latitude 
being  54°  21'  i2"'7o.  The  division  errors  of  the  circle  were  taken 
from  a  table  drawn  up  by  Dr.  Robuisou  many  years  ago.  The  re- 
fractions used  are  also  Dr.  Robinson's  ('  Transactions  Roval  Irish 
Academy,'  vol.  xix.),  which  within  the  limits  of  this  catalogue 
(Z.D.  83-)  may  be  considered  ideutical  with  Bessel's.  The  hori- 
zontal flexure  was  found  in  1864  to  be  =o"-ii  ;  no  correction  for 
flexure  has  been  applied.  In  reducing  the  observed  places  to  tl 
adopted  epoch,  proper  motion  was  never  taken  into  account, 
prei'essions  have  (wen  computed  from  Struve's  constants.  Forej 
star  in  the  catalogue  is  given  (in  addition  to  its  position)  Lalan 
No.,  the  mean  epoch  of  observation,  the  number  of  observatioi 
the  annual  precession  but  not  its  secular  variation  (a  regrettal 

*  Seconi)  Arniaeli  Catalogue  of  3300  Stars  for  the  Epoch  1875.     Alex.  Tl 
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•oiiinoti),  as  well  as   very  complete  references  to  the  principal 
sodeni  star  catalo<:;iies. 

Fmiu  400  observations  made  with  the  improved  mural  circle,  of 
SoiUrs  hetween  30"  and  100'  N.P.D.,  Dr.  Drever  finds  the  pro- 
error  of  one  observation  iu  R.A.  and  N.l'.L).  to  be  resiK-ctively 
o'-oSt  and  +o"'8s,  the  single  errors  in  K.A.  having  been  niul- 
bv  COS  c.  For  detenninaliou  of  the  systematic  errorH  the 
jh  Catalogue  has  been  compared  with  the  Glasgow  Catalogue 
15  stars,  not  only  because  it  was  deduced  from  observations 
waAe  nearly  at  the  same  time  iis  the  former  (1860-8 1 ) and  depended 
in  B~A^  on  the  same  stand.'ird  stars  (the  '  Nauticyil  Almanac  '),  but 
ako  because  it  has  already  been  rigorously  com[)ared  by  Auwers 
with  his  fundamental  catalogue.  From  this  comparison  il  appears 
Aat  tJie  >".P.D."s  of  the  Armagh  and  Glasgow  Catalogues  (which 
ijuite  independent  of  each  other,  in  both  cases  being  referred 
Hfldir)  are  in  fair  agreement,  as  are  also  those  of  the  former 
IP  fundamental  catalogue.  But  iu  K.A.  there  are  consider- 
ances  depending  both  on  li.A.  and  on  N.P.D.,  found  by 
the  Armagh  Catalogue  both  with  tilasgow  and  with 
With  regard  to  the  former  it  appears  probable  that  an 
iu  determination  of  azimuth  may  have  lieen  introduced,  from 
the  circunistauce  that  the  meridian  mark,  by  which  the  azimuth  of 
tite  Armagh  in.itrunient  has  been  determined,  is  situated  to  the 
oorth  of  the  obsen-atory,  and  ])ossibIy  the  azimuth  found  by  look- 

Knorthwatrds  was  not  strictly  applicible  south  ot  the  zenith. 
I>n»yer  thinks  that  the  discordances  iu  Il.A.  d''peuding  oa 
'.1).  prolmbly  arise  from  defects  in  the  pivots  or  in  the  collima- 
of  the  Armagh  instrument.     He  is  inclined  to  think  that  the 
'S>.'s  of  this  catalogue  are  on  the  whole  much  more  satisfactory 
uan  the  R.A.'s. 
It  otdy  remains  to  say  that  the  expenses  of  printing  the  catalogue 
defmyed  by  a  grant  from  the  fund  for  the  promotion  of 
identific  research,  administered  by  the  (roveniment  firant  Com- 
■ittect,  and  that  the  ■work  is  very  clearly  printed  and  forma  an 
~— ^i^ingly  neat  and  handy  volume.    It  is  likely  to  prove  a  valuable 
I  oil  to  our  stock  of  star  catalogues. 


Photooeaphs  of  Stellae  Spectba  exhibitiko  hkight  Lines*. 
— Prof.  Pickering  states,  in  this  communication,  that  among  the  pho- 
!".:n[)hic  observations  which  have  been  undertaken  at  the  H.irvard 
I  ._'!>  Observatory,  as  a  memorial  to  the  kte  Prof,  lleury  Draper, 
itjcluded  a  series  of  photogra()hsof  the  8i)ectraof  all  moderately 
ght  stars  visible  in  the  latitude  of  the  t)b8ervatory.  A  recent 
»ph  of  th(!  region  in  Cygnus,  previously  known  to  contain 
exhibiting  bright  lines,  has  served  to  bring  to  our 
dge  fotu-  other  spectra  of  the  same  kind.  One  of  these  is 
;  the  comparatively  bright  star  P  Cygni,  in  which  bright  lines, 

*  '  Mature,'  Vol.  xadr.  p.  439. 
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apparently  due  to  hydrogen,  are  distinctly  visible.     This  pheno-' 
inenon  recalls  the  circumstances  of  the  outburst  of  light  iu  the  star 
T  Corona;,  especially  when  the  former  history  of  P  Cygni  is  cob 
sidered  (see  Mr.  Lynn's  letter,  '  Ot»ervatory,'  Vol.  Li.  p.  3t4]j 
It  has  recently  been  repeatedly  observed  at  the  Han-ard  Colli? 
Observatory  with  the  meridian  photometer,  and  does  not  appear  I 
be  undergoing  any  variation  at  present. 

Another  of  the  stars  shown  by  the  photograph  to  have  brig 
lines  is  DM  +  37°'38j  i  *,  where  the  lines  are  unmistakably  eviden 
and  can  readily  be  seen  by  direct  observation  with  the  prism.    Th 
star  has  been  overlooked,  however,  in  several  previous  examii 
tions  of  the  region,  which  ilhistrates  the  value  of  photography  i 
the  detection  of  obj^cta  of  thi.s  kind. 

The  other  two  stars   lirst    shown   by   the  photograph   to   have' 
spectra  containing  bright  lines  are  relatively  inconspicuous.     The 
following  list  contains  the  designations,  according  to  the  '  Dnr 
mustening,'  of  all  eight  stars,  the  first  four  being  those  previously _ 
known:— 3S°-40oi,35''-4oi3.36'-39S<''36''-39'''7.37°"3S2i,38°-40io, 
37°'387i.  35°'39S2  or  3953-     Of  these,  37°-387i  is  P  Cygni. 
37°'3S2i,  as  above  stated,  is  the  star  in  the  spectrum  of  which 
bright  lines  are  most  distinct. 


1   ^H 


Obsekvation  des  Canaitx  db  Maes  faite  A  l'Obsxrva' 
DE  NicEt. — M.  Perrotin  describes  the  configuration  of  the  pi 
as  observed  in  the  Henry  equatoreal  of  15  inches  aperture,  with 
powers  from  450  to  560.  The  observations  were  commenced 
the  end  of  March  1SS6,  and  continued,  as  frequently  as  cireu 
stances  ponnittod,  until  the  middle  of  June.  M.  Perrotin  noi 
the  unfavourable  conditions  under  which  the  planet  was  viewed, 
apparent  diamet^jr  at  the  date  of  opposition  (March  6)  being  o; 
14  .  He  says,  "On  April  15  I  distinguished  one  of  the  canals 
situated  W.  of  the  Kaiser  tJea  (Syrtis  Major  of  Schiaparelli's 
chart),  and  placing  it  in  communication  with  the  straits  of  HerscheL 
M.  Thollou  saw  it  immediately  after."  Subsequently  to  this  date 
the  Nice  observers  succeeded  in  glimpsing  a  number  of  canals, 
exhibiting  much  the  same  outlines  as  those  attributed  to  them  by  the 
director  of  the  Milan  Observatory.  They  apjiear  to  constitute  in  the 
equatoreal  region  of  the  planet  a  network  of  lines  running  in  various 
dircctions,  and  projecting  themselves  u]>on  the  brilliant  ground  of 
the  disk,  as  greyish  lines  of  colour  more  or  less  intense.  "  Com- 
pared to  the  thickness  of  the  spider-linos  of  the  micrometer,  the 
finest  of  these  lines  .Tjipear  to  have  a  width  which  corresponds  to 
an  arc  of  2°  or  3'  on  the  surface  of  Mars.     Certain  of  them  measure 

•  In  '  Naturo,'  Vol.  xiiir.  p.  570,  Prof.  Pickering  point*  out  that  he  haa 
OTcrlooked  Ubc  fact  thiit  the  sncctnim  of  this  star  wns  obserTwl  liy  Dr.  Copiland 
on  September  22,  1884,  and  found  to  contain  bright  lines.  'Moatbl;  JSotic  " 
Vol.  ilv.  p.  91. 
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lima  so*  to  60'  of  long.,  while  several  are  double  and  composed  of 

"  tU  iMinUlel  lines.'' 
he  Nice  observera  remark  that  some  alterations  of  aspect  were 
[•Uerred  in  the  configitration  ut'  the  features  neiir  the  Kaiser  Sea. 
On  M»y  ji  the  region  of  this  sea  stretching  from  10°  to  55  of  longi- 
tode  wms  hidden  by  a  lumitious  veil  of  the  colour  of  the  continents, 
hrt  lew  bright  and  softer.  Clouds  or  niisl«  seemed  disposed  in 
ngalar  parallel  hands,  rising  on  the  planet  from  N.W.  to  8.E. 
At  oertain  times  these  clouds  became  transparent,  exposing  to  view 
betveeu  them  the  outlines  of  the  lengthening  of  the  Kaiser  Sea. 
IL1V  22  they  were  more   uniformly  di'ttributod  tbiiii  on  the 

evious  evening.  Kapid  variations  in  this  luiniiious  appear- 
:  caused  certain  regions  of  the  seas  to  be  alteriintely  visible  and 
inaible.  On  3Iay  25  M.  Perrotin  observed  the  isthmus  forming  the 
tbening  of  the  Kaiser  Sea  beyond  its  junction  with  Nilus 
(Sdhkiparelli )  towards  long.  300°,  lat.  32"  N.,  which  hud  remained 
fc«4lt*"  until  this  date.  On  the  some  night  a  very  [ironounced 
obacoration  of  the  continents  was  noticed  in  the  immedi.ite  vicinity 
of  the  Kiuser  Sea.  During  thiwe  singular  changes  the  S.  part  of 
tbe  tijuser  Sea,  which  had  not  been  affected  by  the  clouds,  became 
dnkcr  and  presented  a  bluish-green  tint. 

M.  Perrotin  suggests  that  these  phenomena  were  really  [iroducedhy 
cfeods  or  mists  circulating  in  the  atmosphere  of  Mars,  and  concludes 
that  they  are,  in  such  case,  the  act  of  an  element  belonging  to  the 
■taosphere,  or  to  the  surface  of  the  planet,  susceptible  of  motion 
■od  moiiilifntion  in  a  relatively  short  time.  At  a  little  distance 
fnm  the  white  spot  at  the  N.  pole,  the  Nice  obsen'ers  noticed, 
bitveen  long.  200  and  280°,  two  or  three  brilliant  points,  similar 
to  thoiw'  which  were  drawn  by  Mr.  Green  at  Mndeira  in  1877 
araond  the  S.  polur  spot.  In  siiainiariziug  his  results,  M.  Perrotin 
■y»  tht'y  afford  a  striking  contiruiation  of  the  discoveries  of  Schia- 
pwUi  on  the  remarkable  physical  appearance  of  this  planet. 


Tbk  Edisbitboii  Star  Catalooit:*. — The  present  volume  has 
en  an  unfortunate  one.  The  iirst  four  hours  of  the  catalogue 
lere  published  in  1877,  and  the  remaining  twenty  have  had  to 
lait  nine  years  longer  Iwforc  the  Government  would  sanction  the 
eost  iif  their  printing.  And  to  say  the  truth,  the  wonder  is  less 
.  that  sanction  has  been  withheld  so  long  than  that  it  has  been 
ted  now ;  for,  in  our  view  at  least,  the  very  scheme  and  plan 
entire  work  is  a  mistake,  and  has  involved  much  needless 
ense,  a  circumstonce  the  more  regrettable  as  the  Etlinbtirgh 
tntory  has  long  stood  in  need  of  increased  funds. 
begin  with,  the  very  title  is  a  misnomer.      The  present 

•  •  A'tmnmnieiil  OlxwrtBtioiin  nindc  at  tlie  Rnjal  OtwrviitcirT,  Bklinburgh." 
Bfing  Vol.  »T^  for  1S7S  to  1K86,  ooulninirig  only  the  remiiiudfr  of  the  Star 
C<iUlui|{ur  OiKuMiioii  and  Epbc'UiFri&,  for  1830  to  1S90,  of  which  the  lint 
fcsj  bouTB  appeared  iu  Vol.  li?.  liy  C.  Piiuai  pinytli.  F.B.S.E..  F.H.A.S., 
PA8.S.A.,  Ac.  PubliBlii'd  hy  Order  of  Her  Mnjcstj'a  OoTenimeut.  Edin- 
biijh:  Priulcd  by  Neill  luid  Co.     18S6.    1675  pp. 


366  Noteg.  [No.  116. 

volume  and  its  nine-year  old  i)redi?ces8or  are  labelled  '  Ediulnirgh 
Astronomical  Obeurvatioas.'  Vols.  liv.  and  iv.,  whereas  tlie  Edm- 
burgh  observations  are  merely  incidental.  Tlie  salient  feature  of 
the  work  is  the  republication  of  B.A.C.  star-places  to  the  number 
of  3890,  and  their  reduction  to  the  epochs  1830,  1S70,  18S0,  and 
1890.  It  is  true  that  these  stars  are  chosen  because  they  had 
been  observed  at  Edinburgh :  but  since  these  tabular  places  are 
compared,  not  merely  with  Eklinburgh  observations  but  with  cata- 
logues from  many  different  obnervatories,  there  seems  no  very  valid 
renflon  why  the  work  should  have  Ijeen  confined  to  these  particijlar 
Btara.  There  seems  no  reason  at  all  why  the  B.A.C  places  hsT« 
been  reduceil  to  1880  and  1890,  as  there  nre  no  observatioDs  given 
near  those  epochs  ;  indeed,  the  Ediubiirjjh  observations  ran^e  from 
1833  to  1872,  a  circumstance  scarcely  indicated  by  the  dites  on 
the  back  of  the  book,  "  1877-1886."  Yet  again,  the  Edinbumh 
observations  are  neither  systematically  given  singly,  nor  prop<;rlv 
combined  so  as  to  give  a  mean  place  for  some  selected  eptx-li. 
Of  course  the  idea  has  been  to  examine  arul  correct  the  places,  and 
especially  llie  projwr  motions,  of  the  British  Association  Catalogue ; 
but  this  ('oiilii  have  been  just  as  well  done  in  brief  notes  to  stars 
for  which  error  was  suspected,  and  one  half  or  two  thirds  of  the 
moss  of  figures  here  given  would  have  been  saved.  The  informa- 
tion given  in  the  notes  also  is  often  ill-chosen.  For  the  distances 
and  position-angles  of  double  stars,  the  '  Bedford  Cycle  *  is  usually 
drawn  uj>ou.  Perhaps  this  is  excusable :  but  the  most  recent  and 
most  accurate  observations  were  what  were  really  re(]uired.  But 
having  f<Tllowed  the  '  Cycle '  where,  from  the  lapse  of  time,  apart 
from  all  other  considerations,  it  was  undesirable  to  do  so,  why  was 
it  departed  from  where  it  would  have  been  a  safe  guide,  viz.  in  the 
interpretation  of  the  Arabic  names,  to  follow  such  a  known  AVill- 
o'-the-Wisp  as  "  Mazzaroth  ? "  Actually,  Miss  Kolleston's  self- 
inveiifed  name  for  a  Delphini — "  Scalooiu  " — is  gravely  insertt^ 
Willi  her  elabonite  Arabic  and  Hebrew  etymologies  for  it,  and  this 
although  it  has  been  well  known  for  nearly  twenty  years  that  the 
names  for  a  and  li  Delphini  are  simply  "  Nicolaus  Venator,"  the 
latinir.ed  form  of  Niccob  Cacciatore,  read  the  reverse  way,  and 
that  they  date  back  only  to  Piazzi  I 

We  have  recently  received  two  really  valuable  works  from  Prof. 
Smyth,  and  we  should  have  cordially  welcomed  fnim  him  either  a 
sober,  straightforward  publication  of  observations  or,  what  would 
have  iieen  still  better,  a  star  catalogue  carefully  prepared  from  the 
observations  made  at  Edinburgh.  But  the  work  before  us  is.  in 
our  opinion  at  least,  a  mistaken  one,  and  has  involved  no  blight 
waste  of  labour  and  money. 


AsTROsoMT  AT  THE  AMERICAN  A 88<x;LiTioir  •. — M.any  important 
papers  were  presented  in  the  Section  of  Mathematics  and  Astro- 
nomy at  the  recent  meeting  of  the  American  Association  for  the 
•  Science,  Vol.  riii.  Ko.  187. 
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urffUCMDent  of  Scienco.  Prof,  llogers  presented  two  papers — one 
iliie  bast  form  of  Chrono||;ni|)h,  and  the  other,  with  Miss  Anna 
ck.  on  ibo  limitatiuns  in  the  use  of  Tiiylor's  theonnu  tor  the 
%Uou  of  the  precessions  of  close  puiur  stars.  Prof.  Doolittle 
ted  a  paper  on  a  8up[)o:«ed  change  in  the  latitude  of  the 
Dh'M'rvatorr.  Two  zenith -telescope  determiiiutiiniN  of  the 
ode.  with  an  interval  of  nine  years  between  them,  from  the 
pairs  of  stars,  with  about  the  same  number  of  obserrutious, 
I  two  pieces  of  work  being  done  with  the  same  iustrunii^ut,  by 
ne  observer,  and  as  nearly  as  possible  under  exiietly  the 
snditions,  give  a  difference  of  latitude  of  o"'393.  Dr.  Gould 
[laper  on  photographic  determinations  of  stellar  po!*ition 
lObsrrvntorr,'  Vol.  ii.  p.  321 ).  Mr.  E.  F.  Sawyer  coruniuniciited 
containing  an  account  of  a  new  catalogue  of  the  magnitudes 
^hern  t^tars,  «.  <•.  those  l)etween  the  equator  and  —30^  Dec. 
gave  the  results  of  a  compiirisou  of  the  places  of  the 
H  determined  by  the  Knuigihcrg  and  Yule  College  helio- 
The  results  given  were  provisional  only,  but  they  show 
»ti«ned  change  of  position  with  reference  to  r)  'Pauri  since 
I'rof.  Ablw  presented  a  paper  pointing  out  that  its  the  force 
of  gravity  varies  from  the  e<^nator  to  the  poles,  30  inches  of  uier- 
*T  in  the  barometer  indicates  a  less  gaseous  pressure,  and  conse- 
itly  less  density  of  the  atmosphere  at  the  equator  than  30  inches 
1  the  poles,  and  hence  a  corR^ction  for  latitude  should  be  intro- 
fi  in  allowing  for  r<?fraction.  lie  showed  that  for  the  difference 
latitude  of  Pulkowa  and  Washington  it  would  make  o"'t 
wwice  in  the  refraction  at  45'  Z.D.,  and  might  be  sufficient 
tly  to  account  for  differtjnces  in  systems  of  star  declinations 
depended  upon  observations  at  great  zenith-ilistances.  Mr. 
bandler  communicated  a  paper  uj>on  a  com[)ar!itive  estimate  of 
tfaod^  and  results  in  stellar  photometry.  Jlr.  fhandler  took  for 
!  text  the  general  statement  that  instrumental  photometry  had 
l6ir  proved  a  failure  ;  that,  is,  it  had  not  developed  a  more 
_  I  scale  of  m.ignitude  than  Argelander's,  nor  had  the  accuracy 
'individual  determinations  been  increased,  but  (hey  were,  on  the 
'  eontrar^',  fur  more  uncertain  than  the  old  differential  uaked-eye 
^6amiea.  Mr.  Barnard  had  a  puper  on  telescopic  observations  of 
■•tear  trains ;  whilst  the  closing  paper  was  by  Mr.  Chandler  on 
the  aw  of  the  jKnith-tele8C0[)e  for  latitude  determination. 


T840. 


M.  Thollon's  Map  of  thr  .Sulak  Specthum. — About  a  year 

I  •go  51.  Tbollon  presented  to  the  Paris  Acad(?inie  dos  Scieuces  the 

In*  portion  of  the  great  map  of  the  solar  spectrum  upon  which  he 

bad  been  engaged  for  more  tlian  four  years,     lie  has  now  given  in 

the'  Bulletin  Astrononiique' for  July  some  interesting  information 

LWspecting  it. 

The  prrsent  map  is  not  the  first  M.  Thollon  has  prepared.     An 
Ifvlier  one,  extending  from  A  to  II,  was  completed  in    1879;  but 
this  gTvat  spectroscope  was  not  then  tinishud,  and  was  not  pro- 
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vided  with  B  micrometer,  the  position*  of  the  Iiiie«   could  not 
given  with  the  accuracy  ^ho  deaiivd,  so  that,  though  this  desi^ 
WBS  more  perfect  than   Angstrom's,  he  determined  to  remake  it 
entirely,  and  to  produce  as  perfect  and  complete  a  representatia 
as  possible  of  the  solar  spectrum.     The  present  map  commead 
with  A,  but  does  not  extend  beyond  h,  but  M.  Trcpied  has  unde 
taken  to  carry  it  on  ti)  the  violet.     But  though  it  thus  halts  at  but 
little  mure  than  one  third  of  the  way  up  the  spectrum,  it  is  more 
than  lo  metres  in  length,  and  exhibits  about  3200  lines,  of  which 
2090  are  purely  solar,  866  purely  telluric,  and  246  are  consider 
as  due  to  the  superposition  of  a  telluric  line  upon  a  solar  on 
Nor  is  one  view  only  of  the  spectrum  E^ven.     Four  band^, 
below  the  other,  show  the   spectrum    under  as    many  differeii 
aspects.     The  first  shows  it  as  seen  \rith  a  Sun  at  80"'  zenith  dis- 
tance and  the  air  with  but  little  water-vapour.     The  second  and 
third  correspond  to  solar  zenith  distances  of  60^,  the  former  will 
the  air  near  saturation,  the  latter  with   it  exceedingly  dry. 
fourth  shows  only  the  solar  lines  as  they  would   be  seen   when 
observed  from  outside  our  atmosphere.    In  this  way  a  large  amount 
of  information  us  to  the  telluric  epectriim  and  as  to  the  hygro- 
metric  state  of  the  air  is  conveyed  at  a  glance. 

The  instrument  employed  by  M.  Thollon  is  the  great  spect 
scope  of  his  own  design,  the  performance  of  which  he  finds  superid 
to  all  other  spectroscopes  of  refraction,  and  at  least  not  inferior  to 
that  of  fjnitings.     Some  information  is  likewise  given  as   to  the 
accuracy  of  the  measures,  which  were  made  with  a  very  tine  glass 
pointer  that  did  not  hide  the  line  it  bisected.     The  breadth  of  the 
line  was  determined  by  noticing  the  nart  of  the  pointer  which  wag 
equal  to  it  in  breadth,  and  the  intensity  of  the  lines  was  e^timafco^ 
by  eye.     The  probable  error  of  the  position  of  a  line  is  given  1 
less  than  -j-L  of  the  distance  lietween  the  D  lines.     As  to  the 
telluric  lines.  M,  Thollon  sujiports  the  deduction  of   M.  Egoroff 
that  A,  B,  and  o  are  due  to  oxygen.     The  lines  of  water-vajxiur 
are  arranged  in  seven  groups  ;  and  besides  these,  M.  Thollon  sav 
on  a  single  occasion,  a  preat  number  of  telluric  lines  between 
and  D,  of  which  he  could  not  determine  the  exact  cause. 

One  of  the  chief  purposes  which  M.  Thollon  hopes  his  map  will 
serve,  and  which  from  the  care  and  labour  he  has  lavished  upon  it 
it  can  hardly  fail  to  cio,  is  lo  afford  a  means  of  ascertaining  if  the 
spectrum  l>e  invariable  or  not,  and  if  changes  take  place,  of  de- 
tecting their  nature  and  degree.     In   illustration  of  this  point,      , 
M.  Thollon  gives  a  diagram  of  the  rcfjion  l>etween  B  and  C,  a^H 
designed  by  Angstriini  and  by  himself,  and  points  out  some  probabfl^l 
instances  of  change.     Tliiw  the  line  K  ,641,  frequently  seen  in  the 
]ironiinence8,  is  one  of  the  feeblest  in  Angstrom's  map,  but   >er 
dark  iu   Kirchhoff'.s  and  M.  ThoUon's.     M.  Duner  hag  alread 
suspected  Ihe   variability  of  this  line.     The   publication  of   tl 
great  work  (it  will  appear  in  the  '  Annates  de  I'Observatoire 
Nice ')  will  be  eagerly  looked  for  by  all  interested  in  solar  physic 
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StXDX  ilxr  OF  THE  Motw.— Mr.  T.  K.  Mellor,  F.B.A.S.,  has 
'  iNMitlr  prepared  a  diagram  of  the  Moon  for  the  use  of  amateur 
'  MiranonierK.  The  map  rest-mbles  in  its  general  character  the  well- 
kaowa  one  in  Webb's  '  Celestial  Objects,'  but  is  much  more  cou- 
xtaMnt  for  actaal  use  at  the  telescope.  As  it  is  intontled  merely 
lo  fami»b  a  ready  means  of  identifying  the  principal  formations  in 
thelfoon  mod  not  to  show  details  ot  structure,  distinctness  was 
the  first  object — and  this  has  been  well  secured.  The  principal 
tigects,  to  the  number  of  300,  are  given  in  Ixild  outline,  and  their 
Hnes  added  in  clear  tj^pe;  the  most  salient  features  of  the  largest 
lonnAtioDs  are  also  roughly  indicated.  The  scale  employed,  a 
dameter  of  nearly  a  foot,  is  a  very  siutahle  one.  The  map  cannot 
fail  to  be  of  great  service  to  students  of  our  satellite.  A  few 
I  on  some  of  the  most  interesting  objects  in  the  Moon  are 
1  on  the  bock.  Messrs.  Uorne,  Tbomthwaite,  and  Wood  are 
I  pablishen. 


AOEyKBAUBBBTHEOHTOPTHKGoiailNA'nONOFOBSEHVATIOSS  So 

4«  TO  oBTxnr  THE  BEST  Result.  By  81MON  Newcomb*. — What- 
errr  hesitation  we  may  feel  in  giving  an  unqualiBed  assent  to  the 
fonduuental  assumptions  on  which  the  author  of  this  paper  bases 
his  gnteralizations,  there  is  no  duuht  that  he  has  contributed  an 
MtoMUitiDg  chapter  to  the  lilertitnre  of  the  Theory  of  Errors.  In- 
itaAt  in  the  purely  analyticjil  part  of  the  p.aper  Prof.  Newcomb  has 
ikiwii  himself  fully  competent  to  supply  uiort!  of  tliat  beautiful 
■iBlysift  in  which  this  theory  is  su  rich.  But  if  he  has  succeeded, 
\a»  his  predece.-isors,  in  satisfactorily  developing  a  hjijothesis, 
vtun  oner  that  hypothesis  is  granted,  it  is  not  to  he  wondeivd  at  if 
he  should  f.iil,  where  so  many  others  have  done,  in  presenting  his 
hjpothesis  in  such  a  form  as  to  carry  conviction  to  the  minds  of 
hnnadera. 

Some  new  hvpotheeis  Prof.  Newcomb  consiilers  to  bo  necessi- 
tated by  the  fact  that  with  the  commonly  a.>fsumed  law  of  error, 
Imt^  errors  are  more  frequent  in  practice  thau  theory  would 
indicate,— that  actual  residuals  are  in  fact  not  distributed  according 
to  the  probability  curve.  He  therefore  proposes  that  we  should 
Bodify  thin  law  go  as  to  obtain  a  more  flexible  probability  curve 
«kieh  may  be  mmU  to  fit  a  given  set  of  residuals.  The  equation 
to  th*>  ordinary  curve  contains  two  arbitrary  constants — the  most 
pninbie  value  and  the  probable  error.  If  we  assume  thi»t  the 
obnnations  are  a  mixture  of  two  groups  with  dift'erent  prolwible 
mm,  ire  get  two  more  disposable  constants — oue  new  probable 
oror,  mnd  the  ratio  of  the  numters  of  observations  in  each  group 
{at  the  probability  that  a  given  observation  will  fall  in  one  group 
«r  the  other).  Or  we  may  go  further  and  assume  a  mixture  of 
thiK  groups  and  so  on.  It  is  obvious  that  by  the  introduction  of 
thiM  new  arbitrary  constants  wc  can  make  our  curve  alter  its 
tktfe  so  aa  to  fit  a  given  set  of  residuals  as  closely  as  we  please, 
the  only  limiting  consideration  being  the  nmouut  of  labour  involved. 
*  '  Amtricon  Journal  of  Mathematics,'  Vol.  riii. 
TOLUU  2S 
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Bnt  we  wish  that  Prof.  Newcomb  had  been  able  to  adduce 
better  justifii-atiou  for  his  method  than  an  ossertion  of  its  plauai- 
bility,  or  even  (if  we  do  not  misunderstand  him)  its  convenience*. 
A  considerable  number  of  other  processes  might  be  framed  on  the 
same  lines,  by  making  slight  changes  in  the  form  of  the  probability 
function ;  but  the  selection  of  one  of  these  on  the  ground  of  its 
convenience  would  appear  to  be  justified  only  by  a  demonstration 
that  in  practice  they  all  gave  much  the  same  result.  It  might 
indeed  l>a  questioned  whether  much  is  gained  by  the  attempt  to 
find  grounds  for  new  hypotheses  in  the  theory  of  errors.  We 
might  instance  a  paragraj)h  at  the  top  of  p.  348,  where  the  case 
for  admission  of  a  new  hypothesis  is  but  little  strengthened  by  the 
submission,  apparently  as  of  equal  value,  of  two  considerations 
whose  value  and  signilication  is  entin>ly  different. 

Prof.  Newcomb  has  applied  his  niethod  to  a  discussion  of  the 
transits  of  Mercury.  He  assumes  that  the  observations  are  a 
mixture  of  four  groups,  to  which  he  has  assigned  the  diflterent 
probable  errors  2'-g,  4'-8,  8'-6,  and  1 7*"2  (thongh  why  this  more 
than  any  other  similar  seriea  is  not  very  clear)  ;  and  still  baring  at 
his  disposal  the  number  of  observations  in  each  group,  he  choo»e« 
these  so  as  Ix'st  to  fit  the  residuals,  finding  the  respective  pro- 
portions in  the  fourclasses  to  he  no,  100,  400,  and  50  respectively. 
We  can  only  liotw  th.it  his  method  will  bo  justified  by  a  com- 
parison of  the  results  which  he  deduces  by  it  from  our  present 
imperfect  iuformation  with  that  completer  knowledge  to  be  attained 
in  the  distant  future. 


The  Lick  Obsehvatort  t. — Prof.  Holden  hopes  to  make  the 
gift  of  Mr.  Lick  one  which  is  truly  a  gift  to  science,  and  not 
merely  a  gift  to  California  and  to  its  L^niversity.  His  plan  for 
effecting  this  is  as  follows  :■ — "  We  mean  to  put  the  large  telescope 
at  the  disposition  of  the  world  by  inviting  its  most  distingiiiahed 
astronomers  to  visit  us  one  at  a  time,  and  to  give  to  them  the  nsa 
of  the  instrument  during  certain  specific  hours  of  the  twenty-four. 
Each  day  there  will  be  certain  hours  set  apart  when  the  observatory 
staff  will  relinquish  the  use  of  the  equatoreal  to  distinguished 
specialists  who  will  come  from  ihe  United  States  and  from  Europe 
to  solve  or  to  attack  some  one  of  the  many  unsolved  problems  of 
astronomy." 

Probable  New  Variable. — Mr.  Espin,  in  Circular  No.  10  of  the 
Liverpool  Astronomical  Society,  calls  attention  to  a  star  which 
was  observed  by  Prof.  Vogel  and  Dr.  Miiller  on  the  night  of  1880, 
Feb.  24.  Their  note  upon  it  is  as  follows : — "Spectrum  UJu,  Farbe 
rdthlich  Gelb,  geschatrt  g^-z,  fehlt  bei  Argelander.''  Mr.  Espin 
looked  for  this  star  with  his  17^  equatoreal  on  the  nights  of  Sept. 

•  P.  351. — "  The  Didnftgemeiit  of  fuch  an  piponent  might,  howerep.  proTe 
inconTenient ,  ami  I  ehoil  adopt  a.  law  of  error  founded  on  the  reiy  pronibl* 
bjpotlimis  tbat,  Ac." 

T  •  Science,'  VoL  viiL  No.  190, 
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14th  &n(l  Sept.  soth,  but  there  was  no  star  above  1 1'5  in  that  place. 
He  thinks  it  will  turn  out  to  be  an  intt.-resting  variable.  The 
star's  place  for  1885  is  0=4"  21"  25',  e«=  +  is°  so'-y.  It  lies 
o"  35*  p,  0°  8'  N.  of  0'  Tauri. 


The  LrvERPOOL  Abtbonomical  Societt. — It  has  been  an  under- 
stood thing  in  this  Society  tlint  when  a  foreign  country  had  as 
many  as  50  members  they  should  have  the  option  oi  forming  them- 
aelves  into  a  Branch  SiK-iety.  Pernambuco  has  Ixjen  the  first  to  do 
this,  having  just  sent  in  its  fifty-first  candidate,  and  it  is  believed 
that  it  will  claim  the  privilege.  Mr.  G.  AV.  Nieholls  will  probably 
be  the  secretary  of  the  new  branch,  and  we  letirn  that  ho  anticipates 
■  membership  of  a  Imndred  before  long.  We  heartily  congratulate 
the  Liverpool  Astronomical  Society  on  this  unmistakable  evidence 
of  prosperity  and  usefulness,  and  Pernambuco  on  its  astronomical 
seal.     May  the  L.  A.  S.  soon  have  many  more  such  offshoots  ! 


Thi  OBSEnvATOBT  OP  Eio  DE  Jaiteiro  •. — This  obsenratorj 
is  about  to  be  removed  to  a  new  site,  which  lies  nearly  on  the  same 
parallel  of  latitude  as  the  present  observatory,  but  two  minutes 
further  to  the  west.  M.  Cruls  points  out  the  unique  advantage 
possessed  by  the  Kio  Observatory,  in  that  for  forty  days  in  the 
year  the  zenith  di!<taDce  of  the  >Suii  in  less  than  one  degree,  and 
the  observations  of  it  are  therefore  all  but  free  from  the  effect  of 
refraction,  lie  also  indicates  a  special  use  for  the  prime  vertical 
instrument,  which  from  the  smallness  of  the  biditute  cannot  be  used 
with  advantage  for  the  work  on  which  it  is  usually  employed  in 
high  latitudes.  The  new  edifice  will  permit  observations  of  terres- 
trutl  magnetism  to  be  carried  out  with  success,  which  the  old  did 
not;  it  is  hoped  also  that  thepliotographiceiiuatoreal  to  be  orderetf 
•hortly  will  be  set  up  on  the  now  site,  and  employed  in  the  great 
surrey  of  the  heavens  proposed  by  Admiral  MoucheK, 
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Niw  Minor   Plajtet. — A  new   minor  planet.   No.    260,   was 
discovered  by  Uerr  Palisa  on  October  3. 


Elementi  and  Ephrmeri*  of  Comrt  Finlay  (1886  «)t. 
By  Dr.  II.  Oppenheim. 
This  object  was  discovered  on  Sept.  26  by  Mr.  Finlay,  First  Assistant 
at  the  Cape  of  Good  Hope  Observatory.  The  following  elements 
are  computed  from  observatiotis  at  the  Cape  on  Sept.  26,  at  Rome 
Sept.  29,  Vienna  Oct.  i,  and  Albany  Oct.  16.  It  is  probably 
ideaticsl  with  Comet  1844  1. 

tT=i886  Nov.  21-0840  Berlin  M.T. 


•» 304°  '3'  43*] 

8     46    37     8    I  Mean  Eq.  1886-0. 

i 3    1 6   1 1  J 

Log  q 0-06884 

*  Oomplei  Bendui,  Tome  oiii.  No.  i  ].        t  Aitron.  Nachr.  No,  a/si. 
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20  35  39 
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0-0693 
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EUmeHU  and  Ephen^ru  of  Comet  Barnard  Ci8S6/)*. 
By  Drs.  J.  von  Hkppkboek  and  H.  Kreutz. 

This  comet  was  discovered  by  Mr.  Barnard  on  Oct.  4,  and  in 
dependeutly  by  Dr.  Ilartwig  on  the  following  night. 

T=i886  Dec.  24-3064,  Berlin  M.T. 
u 78°  56' 20"  1 
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Ephemeria  for  Berlin  Midnight. 
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Bright-* 
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The  brigbtaeas  on  Oct.  6  is  taken  as  unity. 
*  Aitron.  Nacbi.  Ho.  1751. 
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NO  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Friday,  November  ta,  1886. 

J.  W.  L.  Glajskee,  ma.,  F.H.S.,  President,  in  the  Ubair. 

Steretariet :  £.  B.  Kbobsl,  and 

Lieut.-CoL  G.  L.  Tupmah. 

iratM  of  the  jirevious  Meeting  wero  read  and  confirmed. 

Tnpman  said  that   prominent  amongst   the    168  presents 

dorint;  the  recess  was  Vol.  viii.  of  the  Bonn  Observations, 

jg  Dr.  Schiinfeld's  continuation  of  the  '  Uurchmusterung,' 

com-sponding  star  uhart,B     There  were  also  some  very 

rv I-  'rom  M.  Gothard. 

of  those  photographs  received  from  M.  Gothard 

ing  MI  notice.     In  particular  1  would  draw  attention  to 

Lol  tlia  Ring  Nebula  in  Lyra,  a  remarkable  photograph  showing 

I  un«Teru*e8«  in  the  brightness  of  the  iTng,  quite  in  accordaDce 

I  the  drawing  madeat  Washington.  These  photographs  have  been 

isures  of  from  50  to  70  minutes,  and  show  a  large 

.te  stars,  some  of  which  1  have  been  able  to  identify. 

[tte  pbotogrspb  of  the  Horseshoe  Nebula  all  the  stars  are  shown, 

is  no  trace  of  the  nebula,  whereas  in  the  photograpli  of 

1  ICdNlla  in  Andromeda,  the  nebula  shows  very  strongly  ;  the 

Nebula  is  also  slightly  indicated.     This  is  remarkable, 

the  Horseshoe  Nebula  is  a  bright  object  in  the  telescope. 

T' -•■•■•  remarked  that  the   Brothers   Honry  had  photo- 

ng  Nebula,  and  had  obtained  a  small,  nearly  cir- 
"nnj:.  will  perfectly  blatrk  centre. 
rote  of  thanks  to  the  donors  of  the  presents  was  then  passed. 
►.  ^.  J.  Perry  read  a  paper  by  the  Ilcv.  A.  Cortie  on  "  Bands 
gd  in  the  Spectra  of  Sun-spots  at  Stonyburst."  He  said  that 
tx.  2  B 
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mnch  good  work  had  been  done,  at  KensingtoD  and  elsewhere, 
from  D  towards  the  \iolet,  but  no  cue  appeared  to  be  at  work  on 
the  red  end  of  the  Bpectnun.  Accordinglj*,  Mr.  Cortie  and  himself 
had  set  to  work  in  this  region,  and  hod  now  been  engaged  in  i| 
three  or  four  years.  A  few  results  were  given  in  the  pr 
paper,  and  others  he  hoped  to  give  in  future  p-ipers.  At  prese 
there  were  thrve  points  to  which  he  desired  to  call  their  attention. 
There  were  two  kinds  of  absorption,  general  anil  selective.  But 
in  the  spectra  of  sun-spots  they  frequently  found  that,  if  he  might 
use  the  expression,  the  general  absorption  was  itself  selective,  th 
is,  that  it  was  lot'al  on  certain  occasions.  Tliere  would  be  gee 
absorption  in  one  piirt  of  the  spectrum,  but  it  would  be  faint 
only  in  a  small  part  of  the  8j)ectrum.  That  condition  has  " 
observed  at  tho  red  end  when  it  was  not  in  other  regions  and  i 
in  special  parts  of  the  red  end.  AV'ith  regard  to  selective  absorj 
tion,  the  lines  were  Bouietimes  darkened  and  sometimes  widena 
But  there  was  another  phenomenon  he  would  call  attention  to, 
that  related  to  the  penumbno  of  these  lines.  ISometiiues  the  lio 
were  widened  :  at  other  times  the  dark  line  wa.s  not  widened,  ' 
there  was  a  shadow  by  the  side  of  the  line.  That  shadow  was 
very  frequently  seen  with  the  D  lines  and  also  with  other  sodium 
lines — two  very  tine  sodium  lines  on  the  red  side  of  the  D  line* 
for  instance.  But  he  wished  chiefly  to  refer  to  the  new  band» 
they  had  observed.  A  good  many  bands  lind  been  observed  in  spot- 
spectra  at  (ireeuwich  neiir/» ;  and  at  Stonyhurst  they  had  detet-ted 
some  similar  bands  in  the  red,  two  in  particular — \  6380  and 
\  6383.  These  bands  were  found  in  the  spots;  but  immediately 
one  passed  av\ay  from  the  spot  the  band  was  always  lost,  not  only 
in  this  but  in  every  case.  This  complicated  spectrum  of  bands 
was  obtained  only  in  the  sun-spots,  as  if  the  matter  were  more 
complicated  there  than  in  the  ordinary  photosphere.  With  regard 
to  the  lines  6380  and  6383,  they  had  both  been  on  one  or  two 
oct^sions  split  up  into  abtmt  three  lines.  In  some  cases  when  there 
were  bands  in  tlie  spot,  in  following  these  out  into  the  photosphere 
faint  lines  corresponding  to  them  were  seen  ;  hut  generally  they 
were  entirely  lost.  h\  regard  to  all  these  bands,  there  was  no 
single  one,  «nth  the  exception  of  X  6383,  that  had,,any  lines  in  the 
ordinary  solar  spoefrum  ;  not  one !  \  6383  was  in  Angstrom's  map, 
and  in  the  two  sjwctra  published  lately  by  Prof.  Piuzzi  J^mvth  wid 
M.  FieveK.  Ficvez  had  two  lines  in  the  ordinarv'  spectrum  and 
Smyth  had  three;  but,  with  those  two  exceptions,  all  the  other 
bands  had  nothing  correspunding  to  llieni  in  the  ordinary  solar 
spectrum.  Another  point  was  that  nearly  all  of  them  corresponded 
with  the  region  of  the  bright  lines  in  the  chromosphere  observed 
by  Prof.  Young.  The  two  points  on  which  he  would  hvy  special 
emphasis  were — first,  that  the  bands  observed  in  sun-spota  had  no 
lines  corresponding  to  them  in  the  ordinary  photosphere,  and  next, 
that  they  had  bright  chromospheric  Hues  corresponding  to  them. 
My.  Bantfard.     With  regard  to  the  obsenations  of  the  bandt>  in 
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tl*  ipectri  of  solar  spots,  one  is  liable  to  be  deceived  by  the  mere 
«/l«Mtion  of  iliuinination  of  the  baok)»ruund  ;  and  if  any  one  will 
fn  the  eip^TJaient  of  placing  a  small  objert  some  distant-e  in  front 
I  of  tiw  !<lit.  so  as  to  throw  a  shadow  upon  it,  a  shadow  which  woidd 
'  nwriy  total  in  the  centre  but  with  a  penumbra  on  either  side, 
«ill  see  apparently  a  considerable  alteration  take  pliice  in  the 
'  kness  and  briglitneas  of  the  lines  of  the  i)hotos])here.  This 
im»'rt  nits<'»  great  doubt  in  my  mind  as  to  the  reality  of  the 
!i'ning  of  the  lines  in  spot-spectra  which  have  been 
■1 '.'scribed. 

*^r.  Manndtr.  I  have  heard  J'ather  Perry's  remarks  with  very 
^iwt  ititerr*t.  Some  years  ago,  in  observing  tlie  spectra  of  sun- 
^04*,  I  found  a  number  of  shaded  bands  in  the  region  of  the 
•  Bnw  on  the  side  towards  F.  I  was  not  able  to  find  similar  bands 
%0  tfaoo^  near  h  anywhere  else,  and  ?upposi'd  them  limited  to  that 
legion  :  but  I  did  not  csamine  the  red  end  very  cart'fully.  1  do 
lltiiik  there  csin  be  any  doubt  as  to  the  real  existence  of  those 
.  They  are  altogether  different,  it  seems  to  me,  from  any 
that  can  be  produced  by  a  mere  darkening  of  the  solar 
■pccfnim  such  as  Mr.  Kanrard  has  described.  They  were  of 
eaawtlcrable  breadth  and  were  vt^rj'  distinct,  atid  in  their  main 
clanc1«rristic«  very  closely  resembled  those  which  Father  Perry 
kai  described ;  that  is  to  say,  for  the  most  part  we  were  unable  to 
mm  war  lines  corresponding  to  them  in  the  solar  spectrum.  Occa- 
"ily  *  fine  line  corresponding  to  one  of  the  bands  might  be 
in  the  neighbourhood  of  the  spot.  I  believe  none  of  the 
were  givt-n  in  Angstrom,  but  one  or  two  were  represented 
'»««*»  Chart,  and  on  a  few  occasions  I  was  just  able  to  break 
Vtmud  into  two  or  three  fine  lines,  so  that  they  presented 
the  siime  characteristics  us  those  bands  which  Father  PeiTy 
able  to  find  in  the  red  end  of  the  spectrum  *. 
Votes  of  thanks  were  passed  to  Mr.  Cortie  and  to  Father  Perry 
lor  the  paper. 

Mr.  Iftae  liohrrU  read  a  paper  on  "  Photographs  of  Stars  in 
Ofgntw."  Ue  said: — The  negatives  which  I  now  exhibit  were 
l^en  with  my  3o-inch  reflector  on  the  nights  of  the  i/tli,  23rd, 
14th,  and  jsth  August  this  year,  and  they  represent  ports  of  the 
Litellation  of  Cygnus  corresponding  with  the  photogm]>hs  taken 
the  Bros.  Henry  with  their  13-iuch  refractor  in  June  and 
■l.nen»t,  1SS5.  The  enlargements  also  now  exhibited  have  been 
■ur  to  »cttle,  corresponding  to  that  adopted  by  the  Bros.  Henry, 


*  11  wuuld  like  to  add  to  the  »boTe  remarks  that  the  renl  objective  chnracter 
a(  la*  bsod*  near  b  is  pn.>Ted  by  the  fuUovrin^  Fiicts.     They  form  a  regular 


Ti*«.  ocrupving  tlie  budib  positions  in  different  spots.     They  are  not 

■B  r  iid  mity  be  inTisible  in  the  darker  of  two  spota  and  visible  in 

iki  bi  vary  (so  far  as  present  observation  goes)  with  the  spot-cycle, 

■d  btiuiiii?  lrFl^  '>«ible  after  the  maximum  Is  passed, 

PWbar  Pen^'a  identification  of  his  bauds  with  bright  chromoepheric  lines  is 

riamartant, — E.  W.  Mauxdee.] 
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Mr.  Banyard  conp^ratulnted  Mr.  Boberte  on  liis  success.  His 
photograph  of  the  Pleiades  showed  much  more  than  was  to  be 
seen  on  the  Henry  plat-ea.  Mr.  Roberts  hod  not  mentioned  the 
beautiful  way  in  which  even  the  diffraction  rays  due  to  the  sup- 
ports of  the  photographic  plates  were  shown  round  the  images  of 
all  the  larger  stars  down  to  the  3rd  or  4th  magnitude.  TbeBt«Ilar 
point  in  the  centre  of  the  rays  was  much  smaller  than  in  the 
Henry  photographs. 

Mr.  Knohd.  Eeferring  to  Mr.  Eoberta'  statement  about  the 
proportion  of  stars  on  one  square  inch  of  his  own  platee  and  on 
the  enlargements  obtained  by  MM.  Henry,  do  I  understand  that 
they  are  on  the  same  scale  ?  ^M 

Mr.  liohertt.     Certainly.  ^| 

Mr.  Knohel.  Then  1  would  call  attention  to  the  fact  that  in  the 
more  recent  photographs  of  MM.  Henry  they  have  succeeded  in 
obtaining  a  vast  number  more  stars  than  in  their  earlier  efforte. 
I  would  instance  thoir  early  aud  more  recent  photographs  of  the 
Perseus  cluster.  The  aperture  used  by  MM.  Henry  is  13  inches. 
I  cannot  say  whether  the  time  of  exposure  was  the  same  in  each 
case. 

lle^i.  S.  J.  Perrif.  I  am  probably  the  only  person  in  the  room  who 
has  had  the  pleasure  of  visiting  Mr.  Roberts'  observ-atory  and 
examining  the  plates  with  the  microscope,  aud  comparing  them 
with  the  Bros.  Henry's  work  and  the  negatives  with  the  prints. 
Tliere  are  of  course  defects  in  the  plates,  and  I  think  there  is  no 
person  more  willing  to  acknowledge  this  than  Mr.  Roberts  himself. 
As  to  Mr.  Corainon's  remarks  about  expense,  we  have  no  difficulty 
here.  AVe  have  unlimited  gouerosity,  and  if  anything  can  be  pro- 
duced for  money  it  will  be  produced  by  Mr.  Roberts.  The  great 
defect  of  the  plate  is  owing  to  the  driving-clock  not  being  perfect ; 
but  I  aai  happy  to  say  that  Mr.  Roberts  has  found  out  the  defect, 
and  Mr.  (3-rubb  is  certain  that  he  will  be  able  to  produce  a  clock  so 
accurate  that  no  eye-watching  will  be  necessary  :  that  is  an  immense 
point.  We  talk  a  great  deal  about  what  Dr.  lluggins  has  done  in 
this  matter  of  celestial  photography,  but  I  do  not  think  enough  is 
siud  about  what  Mrs.  Huggins  has  done.  It  is  a  combination  of  the 
two.  Tlie  eye  of  Mrs.  Huggins  has  been  fixed  on  the  star  for  hours 
in  order  to  keep  the  object  in  exact  position.  Mr.  Qrubb,  aided  by 
the  generosity  of  Mr.  Robert*,  is  pretty  c*ertain  to  be  able  to  pro- 
dui*  a  mechanical  Mrs.  Huggins.  With  regard  to  the  photographs 
I  think  them  splendid.  esjitM^ially  the  No.  4.  because  the  clock 
worked  excetnlingly  well  during  the  time  that  plate  was  exposed. 
As  to  the  photograph  of  the  nebula,  every  mark  in  the  photographs 
of  the  Bros.  Henry  is  shown  in  the  photographs  of  Mr.  Roberts 
and  along  with  them  ten  times  as  much.  1  say  that  without  any 
exaggeration  whatever.  There  is  no  doubt  Mr.  Roberta  has  added 
six  or  seven  nebulue  in  that  very  part  of  the  heavens  which  have 
not  been  suspected  to  exist  before.     He  b  undertaking  to  photo- 
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I  tfae  whole  of  the  haivens  from  the  North  Pole  down  to  lo 
I  belonr  th<?  Equator,  and  he  hopes  to  be  able  to  du  that  uu- 
I  do  not  think  he  will  be  able  to  do  that,  and  I  think 
,  have  to  g«t  an  assistant,  but  so  far  ho  has  done  the  entire 
:UliM«If.     I  do  not  think  we  can  appreciate  autHciantlr  the 
Ifw^ailicfeat  uork  he  \'i  attempting  and  what  he  has  actually  done. 

i[r.  Comnwn  said  that  aperture  was  of  the  very  lirst  importance 
ia  the  na>tt«r  of  showing  faint  stars.  Not  only  was  the  aperture 
tkat  Mr.  Roberts  used  twice  the  area  of  that  used  by  the  Bros. 
HieniT,  bat  the  focal  length  was  as  :oo  to  132.  Of  course  theoreti- 
mUj  with  stars  that  should  make  no  difference,  but  in  nebulous 
cbjeets  of  a  certain  diameter  that  came  into  pky  and  the  advantage 
«aa  Tpry  much  in  favour  of  the  reflector.  That  the  amount  of 
acbsioos  nutter  shown  was  greater  than  that  in  the  Bros.  Henry's 
■hotogtBpbs  «ras  due  entirely,  he  thought,  to  the  aperture  used. 
U  tbe  Henry  photograph  there  was  a  total  absence  of  the  Merope 
actmla,  but  hero  there  was  what  had  ne\'er  been  before  photograplied 
— Ifae  Merope  nebula.  A  picture  of  the  .Merope  nebula  half  a 
4ip«e  atrsy  from  the  star  in  the  direction  where  it  had  generally 
Wan  skown  by  those  observers  who  had  seen  it  with  the  naked  eye 
lad  never  been  seen  liefore. 

Mr.  RuherU  replied  that  the  comparisons  had  been  made  between 
the  enlarged  phutugrsphH  in  both  cases ;  they  had  been  made  care- 
bifir  and  with  as  little  bias  as  possible.  Mr.  Common  did  not  qiute 
nndiinstand  his  point  with  regard  to  gradation.  In  the  Henry 
fittes  the  stars  from  the  smallest  to  the  large^tt,  if  examined  with 
augaiiiiT,  ap{»ettred  e<]ually  bright,  of  course  they  were  not  the 
*a>e  in  diameter ;  the  same  intensity  of  light  appeared  to  prevail 
bath  in  the  15th  miignitude  i^tars  and  in  the  brightest,  which  may 
Wthe^rd  or  the  4th.  What  he  meant  by  the  gratlatiou  in  the 
Mitetor  photographs  was  that  the  light  of  the  whole  disk,  not  of  a 
CBtnn  part  of  it,  diminished  imperceptibly  from  the  brightest  star 
to  the  nint«st.  The  reflector,  therefore,  showed  the  stars  as  they 
•we  seen  in  looking  through  a  telescope,  and  the  refractor  showed 
thoa  witliout  the  gradation  observed  there. 

Tht  PrttuUnt  then  asked  Mr.  Maunder  if  he  had  any  remarks  to 
aake  on  the  recent  eclipse. 

Ur.  Mnun'Irr.     I  did  not  come  prepared  to  give  any  account  of 

oor  doings  in  the  West  Indies,     lly  own  port  in  the  matter  was  a 

oonparatively  small  one.     1   may  »ay  that  we  met,  both  on  the 

Ititod  of  Grenada  and  at  Corriacou,  with  the  greatest  hospitality, 

lad  the  most  cordial  axBistaiiee  from  the  residents  and  from  the 

(Seen  of  the  two  giuiboats  who  were  appointed  to  wait  upon  us 

W  carry  us  to  our  destinations.     We  divided  into  several  parties 

rtro  we  arrived  at  Grenada,  in  order  that  if  the  weather  was  im- 

{Rvpitious  in  one  part  the  entire  e.thibition  should  not  be  a  failure  j 

sul,  as  it  proved,  the  precaution  was  not  at  all  unnecessary.     The 

8oath  of  Grenada  was  occupied  by  Capt.  Darwin,  Dr,  Schuster,  and 
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Professor  Thorpe ;  Mr.  Turner  and  Prof.  Tacchini  went  to  the  east 
coast  of  Grenada  ;  Mr.  Lockyer  to  Green  Island,  off  the  north-east 
point  ;  and  I'nther  Perry  and  1  went  20  miles  furtlier  north  to  the 
Island  of  Ciirriacon.  thi  the  morning  of  the  eclipse  the  Sun  rose  in 
a  fine  sky,  but  iilmost  immi'dialely  afterwards  heavy  banks  of  clouds 
came  up,  and  before  the  first  contact  the  Sun  was  hidden  and  we 
had  a  smart  shower  a  little  before  totality  which  obliged  us  to  cover 
up  our  instruments ;  but  fortunately  before  the  Sun  was  entirely 
eclipsed  the  clouds  cleared  away  and  we  had  a  very  good  view  of  the 
eclipse  in  a  clear  portion  of  the  heavens.  About  two  minutes  after 
totality  was  over  the  clouds  began  to  gather  again  and  a  second 
shower  camo  on  very  shortly  after.  At  Green  Inland  Mr.  Lockyer 
was  unfortunately  able  to  see  nothing.  The  clouds  which  had  so 
nearly  spoiled  our  \  icw  entirely  concealed  the  Sun  from  him.  The 
obsen'era  on  the  east  coast  of  Grenada  and  on  the  south  had  a 
clear  sky  during  part  of  totality  ;  they  each,  however,  lost  a 
certain  number  of  seconds.  Prof.  Thorpe  made  a  very  successfiU 
series  of  obsiTvation.i  of  the  intensity  of  the  coronal  light.  C'apt. 
Darwin  obtained  a  nuuilier  of  photographs  of  the  corona.  He 
photographed  the  Sun  both  before  totality  and  during  totality,  bis 
puri'ose  Iwins  to  test  Dr.  Muggins'  method  of  phottjgraphing  the 
corona  in  full  sunshine,  and,  so  far  as  it  appears,  the  result  of  his 
photographs  is  to  negative  the  idea  that  Dr.  Uuggins  has  been 
successful. 

Lt.-Vol.  Hfrschd.     Not  to  support  him? 

Mr.  Mauuiler.    Yes,  not  to  sujiport  him,  that  is  more  correi-t.    Dr. 
Schuster  secured  two  photographs  of  the  spectrum,  one  with  the 
slit  radial  and  one  with  the  slit  tangential.     I  think  both  will  be 
very  useful — one  certainly  will ;  and  he  also  obtained  five  photo- 
graphs of  the  corona,  of  which  three  are  very  fine.     I  got  seven 
photographs  of  the  corona,  of  which  five  are  good.     1  was  not 
Buccossful  with  the  photographs  of  the  spectrum.     Father  Perry 
and  Mt.  Turner  observed  w  ith  the  spectroscope.     Mr.  Turner  wa« 
able  in  pome  degree  to  confirm  tbe  observations  which  Mr.  Lockyer 
made  in  Egypt  in  18S2.     Prof.  Tacchini  made  some  very  interest- 
ing  direct    spectroscopic   observations.      Perhaps  the  one  of  the 
greatest  interest  wiis  that  he  showed  that  the  prominences  we  see 
with  the  eye  during  a  tot  al  eclipse  nre  not  pi-ecisely  the  prominences 
which  we  see  by  the  sspectroscopie  method  in  full  sunshine;  the 
prominences  seen  in  the  eclipse  are  larger  than  those  seen  by  the 
spectroscope,  and  in  their  upper  portions  they  giie  a  continuous 
spectrum.     I  think  those  are  the  principal  points  we  have  aa  yet 
gnthered.     There  was  one  littie  point  of  which  Mr.  Rnobel  has 
reminded  uie.     Although  1  was  looking  at  the  corona  with  the  eye 
all  the  time  1  was  taking  jihotographs,  and  1  hnd  a  good  view  oE 
the  eclipse,  yet  1  ue\tr  saw  any  red  flames,     I  saw  one  or  twa 
priniiiuenccs,  and  they  iipjieared  as  a  bright  eilver-w  hite,  and  I  bnv^ 
identilied  f  liem  on  the  photographs  since,     There  is  no  doubt  I  8a\»" 
real  prominences,  bnt  they  did  not  produce  the  slightest  effect 


Dec.  1886.]       the  Rofful  Aalmmmeml  Soektg. 

red  or  roej  colour  on  mj  eT«.    1 1 

««(«  of  B  pare  white -.  I  ttv  no  tiaee  ol  i 

or  promineooea.     1  suppoae  titU  ina 

mj  eye  at  tbe  time,  but  I  tkink  it  vottb  wUfe  to  i 

Mr.  Broi.     It  iBuofkfmokuptal debet ttalL    He] 
are  mostlj  white ;  thejr  are  oolj  oeamaatJfy  red. 

Sir.  Knott.  Were  tl»ec«  not  mom  otMetrmiiM  of  Prat  Taeefaiu 
OD  the  flash  ? 

3lr.  Maunder.  Yea,  there  were,  bat  I  oaaat  quite  help  Mr. 
Knott  in  that  respect,  as  I  wm  not  able  to  Mcertaia  prednl^  what 
Prof.  Tacchini  had  actuailj  seen.  I  notiee  tfcat  he  hm  pobhshed  a 
report  in  the  '  Atti  duUa  Aoademia  dei  Ltneet,'  bat  I  bare  not  read 
it  jet,  80  1  cannot  apeak  prectadjr  oa  the  aabject ;  but  I  judge  that 
be  piored  that  wMt  hae  been  called  Tooiv'*  wrtraa^  l^r  lies 
•t  B  much  greater  height  tfaao  had  been  mIor  iiagmfd.  IVe 
cpectrum  of  bright  lines  seen  at  the  Bonent  of  totalily  wis  at  one 
time  geoerallj  believed  to  be  doe  to  the  very  lowest  layer  in  tbe 
SuDH  atmosphere,  and  to  be  a  simple  reversal  of  the  Fiaonhofer 
lines,  but  Prof.  Tacchini  seems  to  have  tiaoed  it  to  a  much  greater 
height  from  the  Sun. 

Rev.  S.  J.  Perry  said  that  the  members  of  the  Expeditioa  had  to 
experience  i»ome  inconveoieneefl — it  had  not  been  wbollr  a  pleasure 
trip.  Thus  Mr.  Maunder  had  suffered  somewhat  severely  from 
the  attacks  of  mosquitoes :  but  such  drawbacks  were  more  than 
eoonterbalanoed  by  the  unlimited  kindness  and  help  they  received 
on  all  aides.  Mr.  Drummond,  at  whose  house  they  stayed  whilst 
in  Carriacou,  abaudon«d  both  his  bedrooms  to  the  members  of  the 
Eapc<iition,  and  slept  on  a  couch  in  a  sitting-room.  Giptain 
Masterman,  from  whom  they  rec<.'iTe«l  the  most  valuable  assist- 
ance (as  indeed  he,  Fathi^r  Perry,  had  aluaym  roceived  from  all 
naval  oiHcers  with  whom  he  liad  cornn  iu  contact  on  other  astro- 
DOiaieul  expeditions,  and  be  trusted  he  should  never  go  on  an 
expedition  in  which  he  had  not  a  captain  of  H.M.  Navy  near  to 
help  him),  gave  up  his  own  bed  iu  his  aihiu  aud  his  owu  mosquito- 
With  regard  to  the  red  prominena.-8,  be  thought  he  had 
'■een  a  more  beautiful  sight  in  bis  life  than  the  projei-t<.'d 
of  the  prominences  and  corona  on  the  slit  of  his  sp.-i-tro- 
scope.  Ue  employed  an  Alvan-Clark  refractor  that  had  been 
grandfathered  by  Dawes,  and  the  Bev.  T.  W.  Webb  had  used  it  in 
all  bis  work.  But  the  prominences  were  small  and  might  be 
missed  by  the  uaked  eye.  He  only  wished  he  i-ould  have  spent 
bis  time  iu  making  drawing*  of  the  beautiful  picture  he  saw  ou  his 
slit ;  but  his  work  was  to  find  carbon,  if  he  could,  so  as  to  continn 
or  overthrow  the  obstervations  made  by  Prof.  Ta(:<'hini  in  iSSj, 
who  was  supposed  to  have  seen  the  spectrum  of  carbon  in  the 
corona  during  the  olitervation  of  the  tutal  eclipse  at  Caroline 
Island.  It  was  very  im]>ortant  to  te*:  that  obsenation  :  and  Prof. 
Taccbini   bad  himself  gone  out  for  that   purpose.     He  (lather 
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Ferry)  had  instructed  his  assistant  to  place  the  slit  at  differant 
dist-auees  from  the  Sun's  limb,  but  he  looked  in  vain  for  carbon 
wherever  it  was  placed  ;  Prof.  Tacchini,  too,  wholly  failed  to  see  it  at 
his  station.  The  search  for  carbon  occupied  the  time  of  totality  ; 
but  before  and  after  totaUty,  Mr.  Lockyers  theory  respecting  the 
successive  layers  of  the  Sun's  atmosphere  was  to  be  tested.  Mr. 
IxH-'kyer  supposed  that,  proceeding  from  the  photosphere  outwards, 
the  absorption  causing  the  dark  lines  of  the  spectrum  t«ok  place 
in  different  portions  oF  the  solar  surroundings — not  all  in  one 
layer.  Young's  layer  or  Secchi's  layer,  but  in  successive  layers.  The 
portions  near  the  Sun  would  be  more  strongly  illuminated  tliau 
the  portions  further  off.  Therefore  it  was  expected  that  in  the  small 
portion  of  the  spectrum  under  examination  some  very  short  lines 
would  be  seen,  due  to  the  part  of  the  solar  atmosphere  inunediatoly 
touching  the  photosphere,  because  they  were  brightest  and  would 
come  out  first.  A  second  or  so  later  the  Moon  would  have  covered 
more  of  the  solar  sarfiice,  and  then)  would  he  a  greater  extension 
of  those  lines,  and  some  longer  lines  would  appear  in  the  field  of 
view,  but  those  short  bright  linos  would  still  n?main  there.  Just 
before  totality  the  fainter  lines  would  come  out,  and  the  lines 
previously  seen  would  become  more  bright,  but  would  retain  the 
same  leTigth  as  before.  Mr.  Turner,  he  believed,  saw  two  short 
lines  which  appeared  before  the  longer  lines,  and  that  observation 
might  bo  considen?d  as  a  probable  confirmation  of  Mr.  Lockyers 
view.  He  (Father  Perry)  saw  line  1474  K.  very  distinctly,  the 
very  first  line  he  saw,  and  after  that  he  saw  about  15  lines  near 
little  h,  and  those  of  different  lengths;  so  that  he  thought  the 
observations  they  had  nmde  were  in  favour  of  the  theory  that  the 
solar  Btmo»pherL>  consisted  of  successive  layers.  He  did  not  think 
it  necessary  to  add  anything  more  to  what  Mr.  Maunder  had  put 
before  them,  but  he  could  fully  confirm  everything  he  bad  said. 

Mr.  Stone.  May  I  ask  if  there  was  a  great  extension  of  the 
outer  corona  in  the  last  eclipse  ? — whether  there  wiis  any  relation- 
ship between  the  plane  of  the  ecliptic  and  the  Sun's  equator  and 
the  extension  of  the  outer  corona  ? 

R<i'.  S.  J.  Perry.  Some  astronomers  had  rather  expected  that 
we  should  have  something  like  the  corona  seen  in  1878,  when  we 
had  rays  coming  out  from  the  poles  and  a  great  extension  in 
the  direction  of  the  equator.  Disks  bad  been  made  in  order  to 
hide  the  brightest  part  of  the  corona,  so  that  its  exteosions  might 
be  seen  as  far  as  possible ;  but  we  did  not  get  a  corona  of  that 
shape  at  all. 

Mr.  Stoiie.     No  one  saw  it  ? 

Btv.  S.  J.  Pernj.  No  one  saw  a  corona  of  that  shape.  Captain 
Masterman,  captain  of  the  '  Bullfrog,' — who  is  an  exceedingly  good 
artist  and  generally  spends  his  spare  lime  on  shore  in  making 
s'setches,  so  that  he  was  a  good  [R'rson  for  this  work, — saw  more 
or  less  the  same  picture  that  is  represented  in  the  drawing  taken 
near  Manilla  in  tS68.    The  eclipse  of  this  year  is  a  repetition  of 
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tl«t  eclipse.    They  saw  rajs  extending  a  very  considerable  distance 

froa  the  Sun,  perhaps  two  or  three  diameters,  but  nothing  like 

that  Prof.  Langley  saw  in  1878.     There  were  two  rays  nearly 

90"  from  each  other,  and  the  one  on  the  apparent  left  did  not 

extend  so  far  as  the  other.     I  saw  another  ray  between  the  two, 

and  oilier  rays  were  seen  below  the  Sun  which  did  not  extend 

toiax  mi  the  first ;  but  there  was  not  that  great  extension  in  the 

direction  of  the  equator  that  some  expected. 

^m    Mr.  Stone.     Why  I  asked  the  question  was  because  I  know  that 

^b  the  only  eclipse  I  ever  saw  those  esteusionM  were  very  pro- 

^^ymeat  when  once  caught  sight  of,  but  might  be  readily  overlooked. 

^Phie  was  a  curious  illustration  afforded  of  the  faintness  of  the 

Uit  of  the  extensions  as  compared  with  the  light  of  the  pro- 

HmnoM  and  inner  corona,  which  I  think  I  have  mentioned  before. 

Ikm  were  two  people,  sitting  together,  making  dntNnngs  of  this 

outer  corona,  and  they  had  disks  prepared  and  vertical  lines  drawn, 

ao>]  just  before  the  end  of  totality  one  of  them  (who  was  an  engi- 

eraud  had  made  some  very  carefxil  drawings  of  the  inner  corona) 

«r  it  without  that  large  extension  that  Father  Perry  says  one  of 

ulntenrers  saw,  and  looking  suddenly  at  the  other's  drawing, 

wanted  to  know  what  was  the  meaning  of  this  extraordinary 

ptision  of  the  second  drawing.     Fortunately  the  eclipse  was  not 

D»i>r,  and  the  one  who  had  ilrawn  the  large  extension  called  the 

itu-ntion  of  the  other  person  to  it,  and  he  saw  it  also  when  his 

:iention  was  directed  to  it.     In  the  original  drawing  among  the 

llSS.  of  the  iSociety,  you  will  see  he  began  to  fill  in  rapidly  this 

ator  corona,  but  the  eclipse  was  over  before  he   had  time  to 

(finish  it.     I  asked  the  question,  because  it  is  one  of  those  points 

fcgWb  can  be  easily  overlooked  unless  it  fairly  attracts  attention. 

tro  is  any  positive  evidence  that  one  {wrson  whom  we  can 

t»aw  it.  I  should  rather  say  it  was  there  still,  though  some 

\jB&y  have  overlooked  it. 

Mr.  Mnumler.  1  think  that  the  observers  with  the  disks  would 
til  have  teen  the  extension  if  it  was  possible  to  be  seen,  because 
tbey  Mere  all  instructed  to  look  for  faint  extensions.  With  regard 
to  the  extensions  that  Captain  Masterman  saw,  Father  Perry  has 
Slid,  although  he  traced  them  to  a  considerable  distance  from  the 
Sua.  that  they  were  nothing  like  the  distance  of  the  streamers  seen 
ill  1878.  I  think  in  1878  they  were  traced  aa  far  as  six  degrees 
frutu  the  Sun,  or  12  diameters. 
ilr.  liobtrU.     10,000,000  miles, 

.Vr.  Maunder.  That  would  be  12  diameters.  Captain  Master- 
mim  traced  this  longest  ray  between  5  and  6  diameters ;  but  it  was 
not  an  equatoreal  ray  and  not  in  the  same  direction  as  the  rays 
•wn  in  1878. 

ifr.  BreJt  called  attention  of  spectroscopic  observers  to  the  fact 
tiiit  when  they  were  looking  along  the  limb  of  the  Sun  they  were 
luoldug  through  many  layers  of  the  Sun's  atmosphere,  and  at  very 
tnied  distances  from  the  Sun's  surface. 
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Ten  Members  were  elected  and  ^^  Candidates  \vere  proposed 
Messrs.  T.  G.  Elger,  F.Il.A.S.,  George  Knott,  LL.B.,  F.B.A.S. 
and  A.  Co\*-per  Ranyard,  M.A.,  F.K.A.S.,  were  elected  Associated 
A  paper  by  Mr.  K.  J.  Tarrant  was  read  on  the  micrometrica 
measures  of  twenty-five  double  stars.  The  study  of  double  «tap|_ 
was  perhaps  less  interesting  than  lunar  or  planetary  work ;  bat 
the  more  the  subject  was  investigatt-d,  the  more  absorbing  it 
became.  By  this  he  did  iiol  mean  the  mere  attempt  to  split  douhf 
stars,  but  rather  a  systematic  study  of  those  pairs  where  a  motii 
was  susjxwted  or  hud  already  been  discovered,  lie  knew  of 
more  wonderful  result  than  to  discern  for  themselves  that  t 
great  law  of  gravitaticni  extended  to  the  far-off  depths  of  space, 
The  micrometrieal  measurement  of  double  stars  required  three 
things — a  good  teleseope,  ii  reliable  micrometer,  and  an  Lnexhaustibf 
stock  of  patience,  n»,  in  the  cases  of  close  stars,  the  observati 
would  hu\e  to  be  repeated  ninny  times  before  results  of  any  \'alue 
could  be  attained.  It  was,  however,  a  most  important  under- 
taking, and  ought  to  be  of  the  greatest  assistance  to  the  computi 
of  a  future  generation.  An  accurate  knowledge  of  their  preTioorf 
positions  would  enable  them  to  calculate;  with  certainty  the  amount 
of  the  proper  motion,  and  might  possibly  disclose  other  int«resti 
facts.  This  knowledge  they  did  not  themselves  possess:  but 
was  their  duty  to  provide  it  for  others  who  followed  in  their  foot- 
steps. 

In  a  paper  on  the  Masses  and  Distances  of  Binary  Stars,  Mr.  J. 
E.  Gore,  F.R.A.f^.,  said : — "  When  the  parallax  of  a  binary  was 
knowtv  and  the  elements  of  its  orbit  satisfactorily  computed,  it  w 
easy  to  find  some  of  the  masses  of  the  component  stars,  in  te: 
of  the  Sun's  mass,  and  the  real  dimensions  of  the  orbit.  Thi 
parallax  of  a  few  of  them  had  been  ascertained.  First,  there  Wi 
the  famous  binary  star  a  Centauri,  which,  as  far  as  was  kuov 
WBfl  also  the  neantst  star  to  the  Earth.  From  its  orbit,  comput 
by  Dr.  Ilind  in  1877,  combined  w^ith  a  {larallas  o"*928,  he  found 
the  mass  of  the  system  =  1*79  times  the  Sun's  mass,  and  the  semi- 
axis  major  23*49  times  the  Earth's  mean  distance  from  the  S 
Assuming  the  latest  elements  found  by  Dr.  Elkin  (semi-axis  maji 
=  i7""5o,  and  jieriod  =77*42  years)  and  his  parallax  of  o""79S, 
foinid  the  sum  of  their  masses  =i'7S9  and  the  semi-axis  niajoi 
=  2  1' 1 3  times  the  Sun's  mean  distance.  Second,  ij  Cassiopeias,' 
Br.  DuniT  found  for  tliis  binary  a  period  of  1 76-37  years  with 
semi-axis  major  =  io""68.  Combining  these  elements  with  02 
parallax  of  o"'i54,  Mr.  Gore  found  the  mass  of  the  system 
=  io'722  times  the  Sun's  mass,  and  the  mean  distance  =69*35 
The  magnitudes  of  the  components  were  about  4  and  7-6.  Si 
they  had  a  star  of  the  4tli  magnitude  with  a  mass  about  6 
times  as  great  as  that  of  u  Centauri.  The  calcuhitions  of  the 
elements  of  the  well-known  companion  to  Sirius  were  still  more 
interesting ;  and  there  was  no  doubt  that  it  was  in  rapid  orbital 
motion  round  its  primaiy ,  Tptobskbly  with  a  period  of  about  49  years. 
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fie  had  found  the  mass  of  this  Byst^m  =7i'63  times  the  Sun's 
BMa  Aasumitig  the  attraction  of  the  companion  to  be  the  cause 
of  the  obeorved  irrfjjul!iri''J'  in  the  proper  motion  of  Sirius,  Auwers 
fcund  tiiAt  its  mass  must  be  about  one  half  that  of  Siriua.  Thus 
«v  had  the  mass  of  a  lotb  magnitude  star  absolutely  greater  than 
ti«t  of  the  Sun  !  " 

Mr.  W.   8.   Franks,  F.R.A.S.,    followed  with  a  paper  on  the 
Mignitudes  of  Double  Stars,  the  determination  of  which  he  con- 
■dtred  of  great   importance  to  astronomers.     The  old  and  well- 
rn  division  into  magnitudes  was  both  vague  and  arbitrary ; 
though  it  might  never  be  entirely  superseded,  wa«  certainly 
of  much  improvement.     .Sir  John  Herschel  was  one  of  the 
rc"cogui7.e  the  shortcomings  of  the  prevailing  system,  and  to 
the  better  plan  of  indicating  the  exact  brightness  of  tlie 
un  a  photometric  scale.     The  reform  thus  inaugumted  had 
bsOT  developed  by  Seidal,  Wolf,  and  ZoUner  on  the  Continent, 
Pntrhanl  in   England,  and  Pickering  in  America,  each  of  whom 
special   form  of  jjhotonieter.     Undoubtedly  the  most 
[t..  ork  of  the  kind  was  that  by  Prof.   Pickering,  published 

»ol.  XIV.  part  1,  of  the  '.\nnals  of  Harvard  College  Observatorv',' 
for  the  elegance  of  its  methods  and  the  completeness  of  the 
;Xt  eoutaiued  the  photometric  magnitudes,  expressed  to  the 
ith  jmrt,  of  4260  stars,  being  the  mean  results  of  some 
100.000  separate  measures.  They  might  consider,  then,  that  the 
true  equivalent  magnitudes  of  the  naked-eye  stars  for  a  certain 
epixb  had  been  satis Factorilr  ascertained  and  defined,  though  much 
nil!  remained  to  be  done  before  our  knowledge  of  stellar  magnitudes 
Jtould  be  considered  in  any  sense  complete. 

Mr.  W.  H.  S.  Monck,  M.A.,  F.R.A.S.,  had  framed  some  theories 

rkich  he  thought  explained  many  of  the  singular  appearances  pre- 

'    ly  the  Moon.     The  most  noteworthy  of  these  features  were 

'Dce  of  V*  ater  and  the  great  number  of  extinct  volcanoes. 

togei  her.  this  was  rather  startling,  and  quite  unaccountable  by 

il  analogy,  Loasmuch  as  volcanic  action  on  the  ISarth  apjjeared 

te  he  intimately  connected  with  water.  There  was  abundant  indi- 
lation  of  the  former  existentv  of  water  on  the  Moon  :  and,  he 
SfjBed,  this  could  not  have  lx>en  withdrawn  into  the  interior,  as 
kad  often  been  suggested,  without  provoking  fresh  volcanic  out- 
hmtv.  He  rather  attribut«'d  its  disappearance  to  continual  expo- 
nre  of  one  side  of  our  satcUiie  to  the  heat  which  was  radiated 
fiQm  the  Earth.  It  was  more  than  probable  that  this  beat,  com- 
bio«d  with  on  exceedingly  low  atmospheric  pressure,  had  vaporized 
the  water,  which  would  thus  be  carried  to  the  oppofdte  and  colder 
lidei,  and  there  condensed,  if  not  frozen.  Mr.  A.  Newton  Harris 
eooaidered  it  unsafe  to  expect  terrestrial  occurrences  to  explain 
knar  appesrances,  which  were  in  themselves  quite  beyond  the 
ting*  of  our  experience,  at  least  as  regarded  volcanic  origin.  At 
tbe  Mme  time  they  naturally  sought  an  explanation  from  analogy, 
ai^he  had  found  what  be  tiioagbt  to  be  the  kej  in  the  "Atoua" 
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and  coral  formntions  of  the  South  Pacific  and  Indian  Oceans. 
the  clear  water  of  those  regions  the  sea-boltom  represented  ring 
mountains  to  perfection,  and,  granting  a  subsidence  of  the  land  and 
a  disappearance  of  the  water,  they  woald  have  a  pretty  ne 
approach  to  lunar  scenery. 

In  a  description  of  some  remarkable  sun-spots  that  were  visibk 
during  the  first  fortnight  in  May  1886,  Miss  E.  Brown  said  thatl 
iu   many  instances  fhey  were   both  unusual  and  striking.     HowJ 
iiniiu'iise  this  group  of  spots  really  was  could  only  be  realized  byj 
calculating  it«  relation  to  the  whole  area  of  the  Sun's  visible  sur-j 
face.  According  to  M  r.  Maunder,  of  the  Royal  Observatory,  twenty- 
iive  of  our  earths  might  have  lain  side  by  side  in  this  remarkabli 
group.     The  group  remained,  almost  without  alteration,  from  th 
2nd  to  the  iitholMay,  though  towards  the  end  of  (hat  perio 
an  alteration  in  its  outlines  gave  warning  that  its  dissolution  wa»] 
not  far  off.     This,  indeed,  proved  to  be  the  case  :  for  though  some 
fragments  reappeurod  during  its  succeeding  revolution,  their  asp 
was  so  different  that  it  was  doubtful  if  even  it  was  the  same  group,] 

M.  B.  Lihou  contributed  an  account  of  some  observations  whicil 
had  led  him  to  suspect  a  variation  of  light  in  the  companion 
Polaris.     The  idea  was,  he  said,  first  .suggested  by  the  remarks  of 
Mr.  Isaac  Eoberts  ('Bulletin  Astronomique '  for  March,   1886) 
«-ith   regard  to  the  different  times   of  e.\po8ure  which   he  bo 
found  necessary  to  photograph  this  star.     The  duration  of  thii 
exposure  had  varied  from  4  sees,  to  60  sees.,  and  even  in  ona 
instance  to  15  minutes.     This  discrepancy  seemed  imnccountablfi^l 
except  by  an  actual  \ariiition  in  its  light,  and  M.  Lihou  had  com-1 
menced  a  careful  serio.-i  of  observations  in  order  to  test  whether  this! 
was  the  case.     The  observations  were  made  with  a  4-in.  refractor  ;J 
and  the  variations  were  estimated  from  9-5  to   lo's  magnitudeat] 
the  period  being  about  2 1  days. 

In  the  second  paper,  on  "The  Moon  surveyed  in  Common  Tele- 
scopes," Mr.  T.  Vs.  Elger,  F.E.A.S.,  included  the  Mare  Humorum 
and  its  surroundings.     The  6th  of  next  month  (December)  would 
be  favourable  for  reviewing  that  district;  especially  for  studying i 
the  remarkable  coutoiir  of  the  western  border  and  the   curiouaj 
ridges  which  traverse  it.     These  latter  deserve  more  than  a  passing  ] 
notice,  not  only  on  account  of  the  beauty  of  their  form,  but  as  ( 
exhibiting  pecuiiarities  of  arrangement  which  tend  to  throw  a  ray  j 
of  light  on  their  origin.     Their  tendency  to  follow  the  curvature 
of  the  western  border,  like  ripple-marks  imprinted  by  the  tide,  was 
very  noteworthy.     This  tendeucy  was  not  con  lined  to  those  on  the 
surface  of  the  lilare  Iluraoriim,  but  might  be  traced  in  numerous  ^ 
other  regions.     The  we.'itern  border  of  the  Mare,  with   its  super- 
abundance of  complicated  detail,  included  many  remarkable  objects,  ] 
among  them  the  incomplete  ring  Hippalus  and  other  smaller  for- 
mations,    llie  former  looked  as  if  it  might  have  been  breached  by 
the  pressure  of  an  accumulation  of  the  material  within  its  borders, 
and  which  overspreads  the  Mare.     The  eastern  side  afforded  still  j 
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more  interesting  examples  of  these  now  incomplete  rings  than 
n[ippalu8.  Lee  and  Doppleiueyer  had  clenrly  been  destroyed  on 
be  side  facing  the  Mare.  In  the  case  of  the  lalter,  when  it  was 
iose  to  the  terminator,  distinct  traces  could  be  seen,  even  with 
noil  apertures,  of  a  former  border  in  the  shape  of  a  low  mound 
rhich  extended  across  the  opening. 
Mr.  W.  F.  Denning,  F.R.A.S.,  also  contributed  a  second  paper 
"  his  valuable  series  on  "Telescopes  and  Telescopic  Work." 


Popular  Fallacies  about  Observatories  *. 

MUG  the  years  that  my  life  has  been  well  nigh  lived  in  an 
rvatory,  I  have  felt  that  soiat'  things  are  viewed  differently 
those  without   and  those   within    the  walls.      One  does  not 
iilingly  try  to  dispel  pleasant  illusions,  and  yet,  since  an  obser- 
Jtatory  with  all  its  domes  and  piers,  appliances  and  instruments, 
designed  for  the  search  of  truth,  standing  so  near  its  corner- 
one,  I  ask  your  leave  to  speak  the  truth  frankly  for  a  few 
minutes. 

It  has  seemed  to  me  that,  in  the  popular  imagination,  an  obser- 
Lfatory  exists  for  the  purpose  of  being  visited — like  a  parsonage; 
|0r  that  it  is  held  t-o  be  some  grand  celestial  iim|>hitheatre  where 
here  are  nightly  shows  of  moon  and  stars  and  planets,  with  the 
[astronomer  for  chief  showman  ;  that  he  delights  to  cxiiibit  in  the 
I  fields  of  his  telescope  comets'  tails,  Jupiter's  satellites,  Saturn's 
[lings  aud  pretty  tilings,  much  ns  li.imum  likes  to  show  trainetl 
[elephants  and  dancing  ponies.  Now,  as  a  matter  of  fact,  astro- 
Knomical  benevolence  does  not  usually  lie  along  these  lines.  The 
lobserver  places  a  high  value  on  his  time,  especially  the  time  of 
[dear  evenings.  Indeed,  I  fear  he  is  sometimes  tempted  to  sar 
{■with  the  poet : — "  Who  steals  my  purse,  steals  trash  ;  but  he  that 
[ifilches  from  me  my  clear  nights,  robs  me  of  that  which  not  enriches 
Vbim  and  makes  me  poor  indeed.''  He  feels  as  the  Englishman 
[does  about  his  home ;  his  observatory  is  his  castle,  and  when  some 
iear  night  he  is  fairly  at  work  with  transit  instrument,  meridian 
feircle,  equatorial  or  photometer,  the  casual,  unannounced  visitor 
I  just  about  as  welcome  to  him  as  brigands  to  the  traveller  in 
Spain,  or  Irish  Moonlighters  to  fhe  English  landlord,  just  about  as 
|Welcome ;  and  if  the  plain  truth  were  known,  not  much  more  so. 
fow  when  I  build  my  observatory— it  is  to  be  in  California — I 
ivite  you  all  to  the  laying  of  the  comer-stone  in  i  tj — ,  I  have 
Jtully  decided  that  I  shall  liave  a  raoat  and  a  drawbridge ;  about 
armed  sentinels  I  have  not  quite  njade  up  my  mind.  On  that 
pwint  I  am  stiU  willing  to  be  laboured  with  by  my  more  generous- 
hearted  friends.     But  then  if  any  of  you  should  come  (a  friend 

•  DcliTered  at  Uiu  laying  of  tiie  oornor-atono  of  the  new  Astronomioa] 
Obaerratory  uf  C&rletou  Oollege,  Norllifleld,  Uinn.  Reprinted  from  the 
'Sidsrekl  liMMoger.' 
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from  Northfield  would  be  bo  welcome)  I  don't  doubt  you  could 
look  through  my  telescope  all  night  in  spit*  of  moat,  drawbridge, 
and  sentinels.  ^_ 

Atmoet  everj'one  else  has  some  power  in  arranging  and  coi^H 
(rolling  the  time  for  his  work,  but  the  astronomical  observer  ha^^ 
absolutely  no  control  over  the  condition)*  that  mnke  his  work 
possible.  He  cannot  make  the  sky  clear,  the  air  steady,  or  Btar- 
disks  sharp  cut.  As  a  not^td  astronomer  has  sa'd  : — "  The  work 
he  fails  to  do  to-night,  he  may  wait  weeks,  months,  possibly 
years,  for  another  opportunity  to  do  " :  so  perhaps  he  is  not  very 
unreasonable  when  he  asks  only  for  a  chance  to  do  bin  work. 

That  word,  work,  hardly  corresponds  with  popular  ideas.  It  is 
commonly  fancied  that  thei-c  is  a  great  deal  of  jjoetryand  romance 
within  the  walls  of  an  observatory.  All  have  read  the  ancient 
legend  of  Tycho  Brahe,  how  he  went  to  the  obsen-atory  in  velvet 
robes  of  state  as  if  the  presence  of  the  stars  was  the  presence  of 
princes.  And  people  fancy  that  here  at  midnight,  in  atar-Iit 
domes,  you  almost  hear  the  music  of  the  spheres.  They  picture 
to  themselves  the  observer  seated  at  his  telescope,  hour  after  hour, 
looking  down,  down  into  deep  lunar  craters,  feasting  on  delicate 
nebuliD  and  swift-flying  comets,  or  revelh'ng  in  gorgeous  star- 
clusters.  Here,  they  think,  night  after  night  before  his  rapt 
vision,  there  passes  all  the  jmiiorama  of  the  heavens,  multiplied 
and  glorified  a  thousand  fold  by  his  powerful  lenses.  1  have 
sometimes  wished  that  it  were  so:  but  if  is  work  that  goes  on  in 
an  observatory,  work  as  stern  and  exciting  as  that  of  the  factoryj"" 

I  raise  no  objection  to  poetry  or  velvet  gowns,  but  until  son 
one  invent*  a  way  of  lightini^  telescopic  fields  so  that  the  oh 
is  not  obliged  constantly  to  handle  greasy  lamps,  the  question 
not  open  for  discussion ;  the  banns  between  poetry  and  practic 
astronomy  are  positively  forbidden.     Why,  1  do  not  believe  eve 
Tycho  Brahe  himself    could    have  kept   grand  and  stately  with 
grease  trickling  down  his  hand  !     No,  the  modern   obsener  ic 
mindful  of  sulphuric  acid  and  sperm  oil,  and  dons  an  old  coat  or  a 
shabby  dress,  a.s  the  case  may  be,  and  could  you   look  within  the 
walls  of  the  observatory  you  would  not  find  him  idling  or  dreaming. 
He  moves  with  a  quick  brisk  step,  easts  a  hasty  glance  at  the 
sidereal  clock,  notes  that  the  f)atterie8  are  in  working  order,  the 
electric  circuits  without  breaks,  proper  connections  made,  winds 
the  chronograph,  puts  on  the  sheet,  sets  it  in  motion,  and  a  little 
later  perhaps  you  see  him  ready  for  work  with  the  meridian  circle ; 
but  it  is  hardly  likely  that  he  is  seated  in  one  of  those  easy  obser- 
ving carriages  that  you   have  seen  pictured  in  some  advertising 
page,  and  set  down  in  your  mind  as  one  of  the  manifold  luxuries 
of  an  observatory  ;  it  is  more  pr<3bab!e  that  some  home-made  con- 
trivance or  a  mere  dry-goods  box  answers  his  purpose.     His  hand 
is  on  the  key,  his  eye  is  at  the  tube,  he  turns  and  looks  up,  but  it 
is  with  no  ecstatic  gaze,  he  is  noting  the  clearness  of  the  sky  and 
the  danger  from  some  flee<-y  clonds  near  the  lenitb ;   ■gain  he 
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tfaroni^  the  glass  ;  there  is  a  sua«8sion  of  short  sharp  taps, 

OMUU  the  star  is  in  the  fiold  of  view  :  nnothpr  tap,  the  star 

crossed  the  tirst  wire  of  the  meridian-circle.     Then  there  is  a 

of  taps,  inicro8CO[)es  are  read  and  recorded  :  another  wetting 

■  made,  and  then  operations  may  go  on  for  several  hours  varied  by 

^png  s  knnf  ia  the  chronograph  cord,  shaking  up  the  stylographic 

,a'  ring  the  greasy  lamp.     "  And  is  this  all  ?  "  you  say. 

j        .      ■  his  finger  down  there  when  a  star  crosses  a  wire, 

*It  a  child  could  do  that !  "     Yes,  a  child  might  do  it  after  a 

hanift,    and    yet    one   of   oar  excellent  American   astronomers, 

tiftaaJlr  skilled  in  work  with  the   raeriditin-circle,  has  said  it 

takas  yean  to  beeooie  proKcieut  in   that  simple  thing.     He  was 

too  modest  to  add  how  much  skill  and  talent  weo;  reijuirc^d,  and  it 

better  that  I  left  to  some  one  far  wiser  than   I  to  tell   how 

the  etenial  truth  of  the  stars  has  heen   deciphered  and 

within  the  grasp  of  the  human  mind  mainly  by  the  exact 

of  a  star  am  it  crosses  the  wires  of  the  meridian-circle. 

So  ro«i  might  follow  the  observer  from  room  to  mom  in   his 

awk  with  different  instruments  and  you  would  tind   his  duties 

■ado  un  of  a  large  number  of  petty  details,  no  one  of  which  shows 

tkc  akiU  required  or  the  results  involved. 

ladeed,  1  think  the  observer  himself  is  a  different  sort  of  per- 
MBI^  from  that  he  is  commonly  itnagined  to  be.  lie  does  not 
imU  eODStautly  in  a  state  of  ecstacy  or  enthusiasm  ;  he  does  not 
tiMiuliw  a  dictionary  of  snperktives  to  express  his  feelings  about 
.-iTS  :  he  does  not  stay  up  late  nights  to  look  at  pretty  things 
igh  his  telescopes.  He  is,  perhaps,  rather  indifferent  to 
'ly  pretty  things,  and  may  shock  some  entranced  visitor  by  his 
laek  of  proper  emotioTi  over  some  telescopic  spectacle ;  but 
spend  his  nights  for  weeks  and  months  in  painstaking 
itions,  making  hundreds  of  measures  of  angle  and  position  ; 
vill  inve  up  his  days  tolalxirious  computation,  and  all  lor  what? 
to  find  out  that  two  insignificant  stars  in  tho  heavens 
iich  the  unaided  human  eye  will  never  see),  to  find  out 
tli»:  ih>v  form  a  system,  are  hound  together  by  the  force  of  gravi- 
tahon.  the  one  moving  in  a  path  about  the  other  in  an  orbit  that 
im  can  map.  It  seems  a  prosaic  result,  and  yet  such  truths  as 
tkat  are  wnrtli  a  world  more  to  the  earnest  observer  than  years  of 
plowure  hunting  in  fields  sown  thick  with  glittering  stars.  He 
tt  not  looking  for  amusement  or  beauty,  he  is  seeking  1  be  truth,  if 
tapply  be  may  find  it.  He  longs  to  find  out,  to  understand,  to 
^^Dow :  behind  form  and  motion  and  colour,  he  seeks  the  aucbauging 
^■Kitiea. 

^V  No,  it  is  not  to  found  a  palace  for  dreams,  a  place  where  the 
Hhnejiiiaj  feast  on  swift-changing  star  pictures,  tiiut  the  walls  of 
•  mt  oihservatory  go  up.  It  is  to  establish  a  place  where  truth  is 
'  t.  1  know  that  there  are  those  who  think  that  an  observatory 
monument  to  human  pride  and  human  intellect,  and  the 
found  here  appears  cold  &ud  visionary,  without  poviOT  to 
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warm  the  humnn  heart,  or  make  the  world  better.  To  me  it  seems 
that  God  made  human  minds  hungry  for  all  truth  and  that  he  says 
to  the  obserTer  here,  aa  well  ae  to  the  disciple  of  old — "  Seek,  and 
ye  ahall  find."  Mabt  £.  Btbs  *.  h 


1869,  October  14  . . . 

44^+4 

1879,  October  20  . . . 

•      45    +6 

1872,  October  30  . . . 

40    +6 

Meteor  Notes. 

On  Oct,  22  I  observed  26  meteors  during  a  watch  of  3I  hours 
before  midnight.  The  stars  were  somewhat  dim  in  haze  and  fog, 
and  now  and  then  a  few  clouds  passed  over.  The  only  definite 
shower  was  from  near  a  Ceti  at  43°  +5°,  which  yielded  slow, 
small  meteors.  This  system  has  been  previously  noticed  as  fol- 
lows : — 

Tupmon.  6  meteors. 
Denning.  8  meteors. 
Backhouse.      9  meteors. 

On  Nov.  2,  in  2^  hours,  between  loi"  and  13*,  I  counted  24 
meteors  in  a  sky  so  much  suffused  with  fog  that  at  low  altitudes 
bright  stars  were  hardly  perceptible.  Large  meteors  from  Taurus 
were  very  frequent ;  they  numbered  about  half  the  total  seen 
during  the  night.  The  centre  was  at  about  55°  -1-9°,  but  the 
radiant  seemed  diffused  over  some  5°.  It  is  certain  that  the 
Taurids  observed  early  in  November  differ  greatly  as  regards  their 
place  of  emanation  to  those  seen  later  in  the  month.  On  Nov.  20. 
1876,  they  were  shooting  from  62°  +22^°,  and  on  Nov.  27,  1880, 
from  63°  +21°. 

On  Nov.  3,  in  3|  hours,  between  11"  and  is\  38  meteors  were 
enumerated,  including  some  additional  Taurids;  but  the  shower 
quite  failed  to  maintain  its  very  pronounced  character  of  the  pre- 
ceding night. 

Of  the  minor  streams  in  play  on  Nov.  2  and  3  the  following 
appeared  the  best  :^ 


I 


1 32°  +   8°  4 6o''-f27° 

a 38+20  5 70    -1-61 

3 48   +21  6 97    -1-42 

N08.  2  and  3  represent  a  pair  of  showers  in  the  E.  region  of 
Aries.     From  a  comparison  of  various  observations  ('  Astronomical 

Register,'  May  1884)  of  the  radiants  S.  of  Musca,  I  found  three 
main  centres,  namely  ; — 


I 4I°-0    -|-2I°-2 

2 46  -2    +26  -8 

3 47  "3  +21  "5 


Average  of  6  radiants. 

"  5        •» 

i>  4        «t 
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Mt  rwolts  obtained  this  ^rear  oonfinn  the  first  and  third  of  tiieas. 
The  latter  aeema  e^>eciaUy  well  dedoed.  In  1S83,  Nov.  4-10, 
Mr.  Backhouse  saw  18  meteors  from  48°  +31°,  vrhieh  is  precisely 
the  same  point  as  that  1  derived  this  year ;  and  I  found  the  radiant 
of  17  variooaly  observed  fireballs  at  48°  +22°,  Oct.  25-Nov.  6 
('Monthly  Notices,'  Vol.  xl.  pp.  35-37). 

Three  brilliant  meteors  have  been  lately  recorded  here : — 

18S6.          h  m  Mag.         Prum  To 

Oc4.  13  ...     9  +0         It.  116= +59°  155° +49°  Verj»low. 

Not.    1...   II  48         V-         »i    +5»  »i +45  Very,  v.  swift;  »tre»k. 

I  ...  It  49        %        xo    +23^  10    +19  Not  iwift ;  tnm. 

The  first  of  tbe*e  bad  its  prol»ble  origin  in  Aries.  The  one  seen 
on  Not.  2  was  a  brilliant,  Jiatihing  meteor  from  east  of  /j  Aurigie, 
97°  +42°;  and  that  of  Nov.  3  was  from  a  radiant  I  suspected  S. 
o£  t  Persei,  at  62°  +33",  and  which  I  had  seen  in  prominent 
ictivity  on  Nov.  3,  1877. 

A  magnificent  meteor  was  seen  by  many  people  at  Bristol, 
Swansea,  Tenby,  and  at  other  places  in  the  west  of  England  on 
Nov,  2  at  S'  5".  It  is  evident  from  the  descriptions  that  it  was  a 
fireball  of  the  largest  type ;  and  its  path  as  observed  here  by  my 
ther,  Mr.  C.  P.  Denning,  was  from  296°  +40°  to  272'  +25" 
25'^'.  This  is  confirmed  by  an  account  from  Mr.  Gr.  lAugford, 
of  Pensford,  who  states  the  meteor  started  from  the  vicinity  of 
a  Cygni  and  took  a  vertical  course  to  the  horizon.  The  path  was, 
however,  not  quite  vertical,  for,  according  to  the  best  accounts, 
file  fireball  descended  between  the  stars  of  Cyguus  aud  Lyra  with 
&  dight  inclination  towards  a  L>Ta  or  to  the  west.  There  can  be 
little  doubt  it  was  a  fine  Taurid,  for  its  path  conforms  with  the 
ladiant  at  55°  +9",  from  which  1  recorded  1 1  bright  meteors  later 
on  the  same  night.  At  some  phices  in  South  VVales  the  tireball 
vat  astonishingly  brilliant.  At  Maesteg  it  is  described  as  leaving 
1  streak  or  trail  of  vapour  for  two  or  three  minutes,  and  it  was 
believed  that  "  fragments  of  the  body  may  have  fallen  in  the 
neighbourhood  of  Bryn  or  Pontrhydyfen.  All  who  wiluesseci  it 
ttid  it  was  the  most  wonderful  met«oric  phenomenon  they  had 
*Ter  seen." 

Large  fireballs  from  Taurus  and  the  region  east  of  Aries  (^(.  of 
Uosca)  are  very  frequent  during  the  first  week  in  November,  as  I 
'•ve  several  times  pointed  out  ('  Observatory,'  Vol.  Lii.  p.  131,  and 
Vol,  viii.  pp.  24,  25).  But  the  Taarid  fireballs  of  Nov.  1-8  are 
probably  quite  distinct  from  those  of  Nov.  19-23  aud  27,  a»  then> 
>»»  difference  of  15"  in  their  radiant-points. 

On  Nov.  17,  at  7''  18",  another  fireball  was  observed  here.  I 
••w  it  first  as  a  hiu.iII  yellow  inh-white  star  in  Perseus ;  but  it 
'•pidly  increased  in  brightness  until,  after  several  luarkod  fluctua- 
''ons,  it  must  have  exceeded  by  many  times  the  lustre  of  Vi^nus. 
The  whole  sky  was  lit  up.  As  the  fireball  slowly  foil  to  the  .V. 
oorizon,  it  cast  oS  a  Mtritig  of  S|)arks,  but  there  was  no  enduring 
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train  or  light-streak.  The  apparent  path  was  from  32 J°  +45°  to 
158"  +55°  =63.  Duration  of  flight,  7  seconds ;  the  motion  waa 
therefore  very  slow.  Iladiai  it-point  probably  a  few  degrees  S.E. 
of  a  Arietis.  TJie  great  variations  in  brilliancy  formed  its  most 
striking  feature.  W.  F.  Dkithiso. 


Briitol.  1886,  Not.  18. 
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Photographing  the  Corona  without  an  Eclipse. 

The  failure  of  Dr.  (Jill  and  of  Capt.  Darwin  to  obtain  a  picture  of 
the  Moon  projected  on  the  corona  during  the  last  total  eclipse  of 
the  Sun  cannot  decide  the  question  one  way  or  the  other  as  regards 
the  true  character  of  the  photographs  taken  in  1 883  by  Dr.  Muggins' 
uiefhod,  because  it  cannot  be  attributed  exclusively  to  the  faint  neoa 
of  the  coroua  in  ordinary  circumstances,  but  rather  to  other  causes 
having  no  direct  relation  with  the  subject.  We  know  that  at 
Prickly  Point  at  least  (he  state  of  the  sky  was  not  very  favourable 
for  such  a  delicate  operation,  aud,  furthermore,  that  the  corona 
was  particularly  faint  as  compared  with  what  it  has  appeared  in 
former  eclipses. 

The  coroua  in  full  sunshine  is  undoubtedly  a  very  faint  obiect 
and  the  least  traces  of  vapours  in  the  sky  must  reduce  it  consider- 
ably and,  when  more  abundant,  overpower  its  light  completely. 
In  order  to  succeed  in  photographing  this  delicate  object,  even 
during  an  eclipse,  the  sky  around  the  Son  must  l)e  blue  and 
perfectly  pure.  But  since  the  fall  of  1883,  the  Sun  has  been 
constantly  surrouuded  by  a  vapory,  luminous  halo,  which,  although 
it  hns  of  late  considerably  subsided,  may  yet  have  been  sufficient, 
with  (he  causes  above  enumerated,  to  have  oveqjowered  the  light 
of  the  corona  during  the  last  eclipse,  and  prevented  its  action  on 
the  sensitive  plate. 

1  have  never  seen  the  photographs  taken  by  Dr.  Huggins  in 
1883,  and  I  am  therefore  unable  to  form  an  opinion  as  to  their 
coro!ial  nature.  Kt  the  Blois  Congress,  however,  I  have  been 
shown  by  Mr.  Tiesserenc  de  Bort,  a  negative  of  the  Sun  obtained 
in  .Switzerland  in  1SS4  by  Mr.  Ray  Woods,  but  I  was  unable  to 
make  out  any  thing  givinj;  the  endence  of  the  corona  upon  the 
extended  halo  of  liuht  surrounding  the  Sun's  image.  Although  I 
was  unable  to  recognize  traces  of  the  corona  upon  this  particular 
plat<>,  yet  the  various  phenomena  I  have  observed  at  different 
times  somewhat  induce  tne  to  believe  in  the  possibility  of  photo- 
graphing the  corona  in  the  absence  of  an  eclipse,  and  I  am  therefore 
inclined  to  believe  Ur.  Jluggins  did  succeed  in  1883  in  obtaining 
traces  of  it.  The  wimt  of  success  of  Mr.  Eay  Woods  in  Switzerland 
and  at  the  Gape  can  bu  sufficiently  explained  by  the  very  strong 
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bio  of  Kght  then  surrounding  the  Sun.  Unti],  then,  the  Sun  is 
itirely  free  agniu  from  this  vaporous  envelope,  the  chances  for 
aotographing  the  corona  will  be  poor. 

It  is  well  known  that,  during  various  eclipses,  many  observers 
»ve  seen  the  Moon  projt»cted  on  the  corona  several  minutes  before 
id  after  the  beginning  or  I'nd  of  totality.     During  the  eclipse  of 
Fnly  iQth,  1878,  and  whilo  I  was  earnestly  observing  the  decrease 
the  thin  solar  crescent,  my  attttnlion  was  called  on  the  opposite 
ade,  2™  15' before  totality  had  begun,  by  the  brilliant  coronal  light 
suing  from  behind  that  part  of  the  Moon's  western  limb  not  yet 
Qtered   on    the   Sun.      During  the  same  eclipse  the  Moon  was 
seen  projected  on  the  silvery  light  of  the  corona,  and  was 
only  lost  sight  of  3"  22'  after  the  end  of  totality.     (See  U.S. 
Naval  ObseTvatory  Rejiort  on  the  total  solar  eclipse  of  July  29, 
1878;  appendix  iii.  p.  85). 

During  most  part  of  the  partial  phases  of  the  eclipse  of  May  6, 
1883,  the  Moon's  limb  could  be  traced  without  much  difficulty  on 
the  corona  3'  or  4'  b<?yond  either  of  the  solar  cuspa  ;  and  3"  before 
the  beginning  of  totality  the  light  of  the  corona  was  set* ri  teliind 

I  that   portion  of  the  Moon's  limb  not  yet  projected  on   the  Sun. 
i(See  Comptes  Kendus  de  I'Acad.  des  Sciences,  vol.  xcvii.  p.  596.) 
I     During  the  partial  eclipse  of  the  Sun,  Dec.  3i8t,   1S80,  the 
presence  of  the   Moon  and  of  the  coronal  light  were   perfectly 
jecogniwible  with  the  spctctroscope  to  a  distance  of  3'  or  4'  from 
the  Sun's  limb.     The  slit  having  been  placed  perpendicular  to  the 
Moon's  limb  and  close  to  the  Sun,  the   border  of  our  satellite 
could    be    recognized,    the    Moon   giving   a    darkish    continuous 
jpectrum,  while  the  corona  gave  a  brighter  continuous  spectrum. 
^It  was  even   ascertained  in  the  same    way  that  the  corona  was 
^■brighter  on  the  western  than  it  was  on  the  eastern  side  of  the 
^^Sun.     (See  '  Science  (Observer,'  vol.  ii.  p.  9.) 

Some  time  after  my  return  from  the  eclipse  expedition  of  1878, 
I  had  an  opportunity  of  oljserving  an  impreastvo  phenomenon 
which  is  yet  fresh  in  my  mind.  It  was  about  two  o'clock  when, 
going  to  my  observatory,  the  brilliant  light  of  the  shining  Sun 
rapidly  fadeid  away.  Looking  up  to  see  the  cause  of  this  sudden 
diminution  of  Ught,  I  saw  half  a  doxen  small,  roundish,  and 
intensely  black  clouds  in  the  vicinity  of  the  Sun,  and  one  of  them 
in  passing  centrally  over  our  luiniiiary  had  completely  eclipsed  it. 
With  the  exception  of  tlieai'  few  inky  bliR-k  cloudlets,  the  sky 
was  perfectly  blue  and  clear.  Around  the  cloud  intercepting  direct 
sunlight  a  soft  silvery  light,  recalling  vividly  in  my  mind  the  corona 
seen  around  the  Moon  at  C'reston  a  few  months  bt^fore,  was  to  be  seen. 
It  was  not  an  extended  and  uniformly  illumiualed  aureole,  such 
as  is  now  and  then  to  be  seen,  but  it  was  composed  of  appendages 
of  various  forms,  and  extended  farther  on  the  east  than  on  the 
opposite  side.  The  phenomenon  lasted  a  few  minutes,  and  vanished 
with  the  reappearance  of  the  Sun, 
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Ab  the  Sun  was  high,  the  sky  blue  and  absolutely  free  from 
clouds  or  Tapoiirs,  and  the  appendages  not  radial  or  in  straight 
lines,  they  could  not  Iw  of  thi;'  oame  nature  as  the  rays  sometimes 
formed  by  the  ilhimitiation  of  vapours  by  the  Sun's  light  passing 
through  small  openings  in  the  clouds.  What  I  saw  so  strikingly 
resembled  the  corona,  that  I  did  not  doubt  an  instant  but  that 
I  was  witnessing  that  phenomenon.  Now  that  I  have  acquired 
a  slight  knowledge  of  photography,  I  have  not  the  least  doubt 
that,  bad  a  plate  been  exposed  at  that  time,  the  corona  would  have 
left  its  mark  on  its  sensitive  film,  almost  as  well  as  during  a  total 
eclipse. 

This  last  observation  is  .suggestive,  and  perhaps  it  would  be 
worth  while  trying  whether,  by  placing  a  disk  of  proper  dimensions 
at  the  top  of  a  high  mountain  situated  at  a  distance,  the  corona 
(photographed  aceonling  to  Dr.  Uug^^ins'  method)  would  leave  i 
iinprt'ssion  upon  a  sensitive  plate  exposed  at  the  moment  that  tl 
Sun  was  nrtiticially  edipwd  by  the  disk. 

The  preceding  observations  show  abundantly  that,  in  formi 
eclipses   the  light  of  the  corona  was  bright  enough  to  show  tl 
Moon  projected  upon  it  as  a  conspicuous  object  to  the  eye ;  and 
there    seems   to   be   no   question   whatever  that  it   could    have 
been  photographed,  even  at  a  distance  of  3'  or  4'  from  the  Sun's 
limb.      The   failure  of    Dr.    Gill  and   Capt,   Darwin    to   get 
picture  therefore   cannot   be   attributed    to   the  impossibility 
photographing  the  Moon  upon  the  corona  in  ordinary  circumstan 
but   to    other    causes ;    and    those   referred   to   above — viz. 
faiutm-ss  of  the  c<iroim,  th«  unfavourable  state  of  the  sky,  and  the' 
luminous  halo  surrounding  the  Sun — are  sullicient  to  explain  it 
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OlxervotoiTO  dc  Moudon, 
Not.  iot.li,  1 886. 


E.   L.   THOJTfBLOT. 


CORRESPONDENCE. 

To  tfu-  Editors  of  •■The  Observatory.' 

The  Pleiades  and  e  Lyra: 

MESSrElTES, — 

Je  crois  qu'il  sera  agr(5able  i  plusieurs  de  vos  lecteurs  de" 
VObservatnri/  d'apprendre  les  reaultats  de  quelques  observations  que 
j'ai  faites  des  Pti-vuhs  avec  mon  equatorial  de  8  pouces  de  Grubb. 
Je  dirai  d'abord  qu'avec  un  oculuire  de  Bamsden,  k  grande  lumitTe, 
dont  le  champ  est  de  45',  je  vois  parfaitement  la  faible  ncliuleuse 
de  MtTope  :  tvtte  nebulositi?  se  presente  dans  mon  instrument  avt 
la  forme  qne  lui  attribue  Tempel,  c'est  &  dire  en  forme  d'ang 
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le  tommet  da  quel  est  plongde  Mdrope.  Je  me  Buis  eervi, 
eamme  repere,  de  la  carte  representant  la  photographie  de  MM. 
Heurr,  publiee  dans  le  rapport  de  I'Observatoire  de  Paris  et  j'ai 
erastatiN,  par  une  observation  soignee  des  environs  d'Alcyone, 
qae  net  oculaire  de  Ramsden  me  montre  les  dtoiles  de  ii'  et  12* 
odeur  de  la  carte.  L'oculaire  grossissant  1 50  fois  environ  montre 
lies  d'uiie  fai,-on  saillante  et  il  dccouvre  aussi  celles  de  13' 
aeur.  Cette  dernit're  grandeur  m'a  semblectre  ia  limife,  ou  h, 
f'tri*  peu  pri'9,  de  la  puissance  de  pdnotrarion  de  tnoii  objectif, 
ncadant  la  soiree  principale  de  ces  observations,  qui,  il  faut  fe  (lire, 
MHt  ^gvrement  hmmeuar..  Je  voyais  aussi,  incontestablement, 
Aotm  points  plus  faibles  qui  apparaissaient  et  disparaissaient 
fuptireaieDt,  et  dont  plusieurs  mcme  ne  m'ont  point  paru  figiirer 
air  is  cart«.  La  13'  grandeur  de  I'^heUe  de  8truve  nous  nirne 
kk  JO*  d'Hersohel  et  au  delik  et  c'est  ainsi  que  le  compagnon  de 
a  Andromedte  lui-mdme  n'echappe  pas  h  la  ponctration  de  mon 
OitnuDent,  comme  j'ai  deja  eu  le  plaisir  de  vous  le  dire. 

Je  oe  puis  encore  rien  dire  de  tjatume  si  non  que,  dans  les 
cgnditions  defavorabies  ou  jc  I'ai  observe,  j'ai  constaniment  recounu 
Im  (aleUites  Titan,  Rhea,  Tethys  et  Diond. 

Je  n'ki  pa  juger  encore  de  la  photographie  d'e  Lyree  obtenue  par 
KM.  Henry  que  par  le  fac-simile  reproduit  dans  Y Agtronomif  de 
U.  Flaiamarion.  Ce  fac-^^imile  contient,  me  semble-t-il,  cinq 
etoiles  entre  les  deus  couples  e'  et  i'  j  ce  sont  les  etotles  E, 
i6,  H,  I  de  ViViservatory,  no.  44,  p.  638.  Je  suis  etonni"  de  ne 
I J  troarer  les  etoiles  J  et  K  que  je  vois  dgalement  avec  mon 
'  de  Grubb  ;  celui-ci  montre  de  cette  faron  toutes  les  dtoiles 
iiuta  cette  region  par  le  Rev.  Dawes.  M.  lloll,  ii  Washington, 
I  jgvlement  les  dtoiles  E,  F,  G-,  H,  I,  J  et,  de  plus,  I'etoile  L, 
h  VtmfW .  I'etoile  X  de  Pratt  et  une  etoile  nouvelle  situ^  au  sud 
4  J.  F  et  G  sont  les  Deb'ditsima  d'Herschel  (v.  '  Obsen'atory,' 
*>.^^,  54, 66).  M.  Pauwels,  d'Aix-la-Chapelle,  qui  m'a  fait  le  plaisir 
4  tcnir  observer  dans  mon  Equatorial  le  soir  du  30  .Septembre,  a 
»«,  cBtre  antree  choses,  le  groupe  f  Lyra;  et  a  reconnu  les  etoiles 
t  F.  ti,  H  :  m&is  cette  observation  a  etc'  un  peu  trop  rapide. 

Readies,  Messieurs,  agrcer  I'expression  des  meilleurs  sentiments 
4  Votre  bien  devouc, 

,  b  I  oonmbre.  1886.  Dr.  F.  TebbT. 


4 


31  Messier  Andromeda. 

OOTLEXKH, — 

As  it  would  appear  from  some  of  the  recent  observations  of 
Ji  Mcnier  Andromedee  made  on  the  Continent  and  published  in 
^  *  Afltronomiscbe  Naohrichten '  that  a  change  of  some  sort  has 
I  filxv  within  the  la<>t  two  months,  it  would  be  interesting  to 
wiiether  the  nebula  has  been  recently  observed  with  a  large 
Mj  own  results  are  of  a  purely  negative  character,  as  I 
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find  by  my  notes  that  the  appearance  of  the  nebula  on  the  15th 
and  28th  Sept.  was  quite  normal ;  when  next  observed,  on  the  19th 
of  Oct.,  the  central  part  appeared  bright ;  but  this  may  have  been 
due  to  the  thick  air  which  obliterated  the  fainier  portions.  On 
the  sth  Nov.,  after  the  Moon  had  set,  I  examined  it  most  carefully 
with  powers  ranging  from  60  to  320  on  my  lo-inch  reflector,  but 
could  trace  no  brighter  point  other  than  the  usual  nucleus,  while 
the  central  condensation  apjx-'ared  much  as  usual.  However, 
Mr.  I.  W.  Ward  at  Belfast,  found  on  ist  Nov.  the  nebula  appar- 
ently much  brighter  than  usual,  as  shown  in  his  letter  to  the 
'  English  Mechanic '  of  Sth  Nov.  There  is  not  much  doubt  that 
there  was  a  considerable  increase  in  the  brightness  of  the  nebuhi 
prior  to  the  appearance  of  the  Nova  in  1885  ;  and  I  have  several 
times  noted  apparent  fluctuations  in  the  light  of  the  central  part, 
although  thrt  abseni-e  of  any  well-defined  standard  of  comparison 
roust  render  any  accurate  estimate  very  difficult,  and  they  are 
probably  due  to  atmospheric  causes.  Possibly  a  larger  aperture 
might  show  more ;  but  the  evidence  of  decided  change  seems,  on 
the  whole,  rather  unsatisfactory.  The  recent  exceptionally  un- 
favourable weather  has  prevented  any  further  observations  since 
the  5th  inst. 

Believe  me,  faithfully  yours, 

Letchford  House,  Pinner.  Ken:«TH  .1.  TaSBAHT. 

t886,  Nor.  13. 


A  new  Variable. 

GsNTLEUEir, — 

I  notice  in  the  Oct.  no.  of  the  '  Observatory,'  p.  334,  a  letter 
from  Prof.  B.  L.  J.  EUery,  in  which  he  mentions  the  probable 
discovery  of  a  new  variable  in  the  cunstellation  Lepus. 

If  Prof.  Ellery  had  referred  to  Dr.  Gould's  *  Uranometria 
Argentina,'  he  could  have  identified  the  8t«r  as  No.  38  (U.  A.) 
Leporis  =  Ll.  ioo63  =  E.A.  s""  15°"  7',  Decl.  -21°  27'-o  (1875-0), 
4-9  mag.  The  star  may  possibly  be  variable,  although  observations 
made  under  the  conditiiuis  mentioned  by  Prof.  Ellery  can  hardly  be 
considered  to  fiiruish  evidence  of  variation.  In  connection  with  a 
work  involving  the  careful  intercomparison  of  the  stum  situated 
this  region  of  the  heavens,  I  have  on  three  occasions  observed  thi^ 
star,  and  the  determined  magnitudes  are  as  follows  : — 

Feb.  6,  1882=5-0  mag.  Mar.  13,  1832=5-2  mag.  Feb.  24., 
1886=4-75  mag.  Mean  =4-9  raag.  These  observations  fumistt 
but  slight  evidence  of  the  star's  variation  in  light. 

Yours  truly, 

Cambridgeport,  Mam.,  C.  8.  A.  EdwxN  F.  SawteB. 

Oct.  04,  1 886, 
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ThI   DoTBIBCTIOS  of  TrtE   8taH8  in  ScHoNFELD's  '  DUBCHHTS- 

I  fHinre'*. — In  this  paper  Prof.  Seeligcr  publishes  the  continuation 

f  his  researches  on  the  subject  of  the  (iistributioa  of  the  stars  of  the 

•Boauer  Durchmusteriing  ' ;  a  former  contribution  to  this  subject, 

L  referring  to  Argehinder's  observations,  is  noticed  in  the  '  Observa- 

Vol.  viii.  p.  58.    The  paper  now  before  us  discusses  in  a 

manner  the  stars  contained   in  Schoufeld's  southeni  ex- 

Flncioa  of  the  '  Durchmusterung,'  which  gives  the  places   of  stars 

Mown  to  mag.  10  situated  between  — 2'^  and   —23''  of  decHnation. 

^e  «t&r8  have  been  divided  into  eight  cliisses,  depending  on  mag- 

"(?.      Class   I.   contains   stars   of  mag.    1    to   6-5    inclusive; 

II.  those  of  mag.  6-6  to  yo  ;  Class  III.  those  of  mag.  7-1 

•5 :  and  so  on  down  to  Class  VIU,,  which  contains  stars  of 

K.  9'6  to   lo'o.     The  stars  liave  then  been  counted  in  xones  of 

^dKlination  i'^  in  width  and  in  groups  embracing  40  minutes  of  R.A. 

The  sums  of  these  counts  for  each  of  the  above  mentioned  classes 

ire:— Class  I.  1265  ;  Class  11.  1276  ;  Class  LLI.   1828;  Class  IV. 

3516;  Cla«8  V.  7601  :  Class  VI.   18633;  Class  VII.  55565:  and 

("Iftss  VIII.  43896.     The  total   numlier  of  stars  thus  counted  is 

133580,  and  addingto  this  79  objects  which  are  classed  as  nebula)  or 

variables,  there  results  the  grand  total   133659.     This  agrees   with 

the  summation  of  the  numbers  given  by  Schdnfeld  in  his  work. 

In  order  to  investigate  the  influence  of  the  Milky  Way  on  the 

distribution  of  these  stars.  Prof  Seeliger  proceeds  as  in  the  former 

r,  referrwi  to  abwe,  to  form  the  "  gradient ''  for  each  class 

(ltar»,  which  expresses  the  rapidity  of  increase  in  the  number  of 

itan  of  each  class  as  we  approach  the  Milky  Way.     Comparing 

Hi«e  values  of  the  gradients  with  those  found   for  Argelarider's 

DM.,  it  is  seen  that,  at  least  for  the  first  four  classes,  the  former 

uv  decidedly  smaller  than  the  latt«er.      If,  then,  we  can  assume 

Ihe  southern   DM.  to  be  typical  of  the    whole  southern   hemi- 

sfikere  (remembering  that  it  only  embraces  one-third  thereof),  it 

•ould    appear    that   for   this    hemisphere   the   influence   of   the 

Milky  Way  is   le«s  marked   than  for  the   northern.     But   it  may 

viTT  well  be  that,  especially  in  the  higher  classes  of  stars,  local  and 

anidenlal  irregularities  in  stellar  distribution  may  be  the  cause  of 

tlii«  npjiarent  difference  in  the  two  hemispheres.     With  regard  to 

Ine  question  as  to  which   hemisphere  is  the  richer  in  stars.  Prof. 

!»eliger  finds  thivt,   for  stars  down   to  mag.  9,  there  is  no   very 

rawked  difference.      When  Argelander's  numbers  are  corrected  so 

wtobi^  comparable  with  Schiinfeld's,  the  totals  are,  for  the  former 

34324.  and  for  the  latter  341 19.     But  it  i»  hardly  safe  to  generalize 

for  the  whole  southern  hemisphere  from  observations   e.\tending 


*  Senrat-Abclruok  atia  den  Hitzungsberichteii  der  uiathem.-phjri.  Clone  der 
L  \»jn.  Akad.  d.  Wiu.  1S86,  Ueft  1. 
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over  such  a  small  porrion  of  it,  and  we  think  that  Prof.  Seeliger 
would  be  doing  good  were  he  to  discuss  the  Cordoba  zones  in  the 
same  thorough  manner  as  he  has  done  those  observed  at  Bonn. 


The  Mass  op  Mehoitht  *. — M.  O.  Backlund.  in  the  coarse  of 
his  researches  on  the  motion  of  Encke's  Comet  during  its  apparitions 
in  1871,  1875,  1878,  1881,  and  1885,  has  found  that  the  comet 
approached  Mercury  suHicieutly  closely  in  August  1878  to  enable 
him  to  make  a  new  determiiiation  of  the  planet's  mass  from  the 
j)erturbatioii8  caused  by  it  in  the  motion  of  the  comet  about  that 
time.  The  reciprocal  of  the  mass  of  Mercury  thus  found  is 
2,668,700 ;  which  is  the  lai-gest  value  of  the  mass  of  the  planet 
hitherto  determined.  And  M.  Backlund  states  that,  even  supposing 
the  acceleration  of  the  comet's  mean  motion  to  be  constant  auring 
the  entire  interval  1871-1885,  it  is  impossible  to  represent  satis- 
factorily the  observations  made  during  that  time  if  the  reciprocal 
of  the  mass  of  Mercury  be  taken  to  be  greater  than  5,000,000. 


TheLbandeh  M'Coemick  Obsebtatobt. — Prof.  Orraond  Stone, 
the  Director  of  the  Leauder  M'Cormick  Observatory  of  the 
University  of  Virginia,  has  issued  his  report  for  the  year  ending 
June  1,  1 886.'  The  great  26-ineh  equatorcal  has  been  chiefly 
employed  in  the  examination  and  sketching  of  southern  nebulae. 
The  nebula  in  Orion  and  the  Trilid  and  Omega  nebulip  have  received 
special  attention.  During  the  year  233  nebuiie  have  been  discovered 
which  are  supposed  not  to  have  b<;en  hitherto  detected.  Prof. 
Stone  thinks  that  the  performance  of  his  refractor  surpasses  that 
of  any  of  the  great  reliectors  which  have  been  used  in  the  observation 
of  nebulffi,  the  examination  of  complicated  structures  seldom  failing 
to  show  features  not  noticed  elsewhere.  In  addition  to  the  above, 
76  observations  have  been  made  of  stellar  pairs,  nearly  all  of  which 
are  close  and  ditlicult.  And  observations  of  thre^  comets,  vi«. 
Barnard's  C'omet  1885  II.,  Barnard's  Comet  of  1886,  and  Tuttle's 
])eriodic  comet,  have  been  secured.  Several  lunar  occultations  have 
also  been  observed  and  the  paths  of  a  number  of  meteors,  principally 
telescopic,  have  been  noted. 


Tub  Natal  Obsebvatoey. — We  have  received  Mr.  Neison's 
Report,  dated  February  i,  1886,  dealing  with  the  work  for  the 
vear  1885.  Owing  to  some  uncertainty  as  to  the  future  status  of 
the  InMitution,  as  well  as  to  the  prolonged  ill-ness  of  its  head,  the 
work  of  the  Observatory  has  been  seriously  crippled  during  lli>' 
year.     Observing  operations  in  the  astronomical  department  have 

*  Bulletin  Astronomique,  Tome  iii  p.  473, 
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beoD  almost  entirely  confined  to  routine  work  with  the  3-inch 
bust.  The  number  of  observations  made  with  this  in.struraent 
dnrinK  the  year  was  706,  including  136  r^iuth-star  observations 
for  latitude.  It  is  proposed  to  determine  the  latitude  of  the 
Ohsetratory  with  the  greatest  care,  as  one  of  the  primary  points 
of  the  great  geodetic  survey  of  South  Africa.  Arrangements  have 
ilw  been  made  for  comparing,  by  Talcott's  method,  the  zeuith- 
dviuoea  of  a  number  of  southern  circumpolar  stars  with  suitably 
placed  northern  stars  of  corresponding  zenith-distance,  with  the  view 
of  better  connecting  the  fundamental  declinations  determined  at 
Dortbem  and  southern  observatories.  A  list  of  32  stars  has  been 
prepared  for  this  purpose.  Other  astronomical  investigations 
arried  on  under  Mr.  S'eison's  direction  at  the  Natal  Observatory 
lt»  the  reduction  of  the  observations  of  the  lunar  crater  Mur- 
lu  A,  researches  in  the  lunar  theory,  work  connected  with  the 
ine-«ignal  senice  of  the  Colony,  and  the  reduction  of  tidal 
Dbaenationa  made  at  Durban.  We  note  with  interest  Mr.  Neison's 
nmark  that  it  was  found  possible  to  make  arrangements  by  which 
ic  services  of  four  hidies  were  obtained  as  astronomical  computers, 
ind  tbat>  owing  to  their  zealous  work  during  the  year,  the  Observa- 
tory has  been  able  to  carry  out  a  great  mass  of  difficult  calculation. 


^ir»  t 

^Hiisoi 


Tk«   Pulkowa   Obsebvatobt. — In  his   Heport   for  the  year 

aiding  May  25,  1886,  M.  Struve  expresses  his  continued  satisfac- 

tioD  at  the  pprformance  of  the  great  30-inch  refractor.     A  year's 

erperienct;  vvith  it  has  demonstrated  the  great  excellence  of  the 

I       mounting  and  of  the  optical  qualities  of  the  instrument.     It  has 

I      bwn  employed  during  the  year  in  the  observation  of  the  fainter 

I      double  stars  of  IBumham's  lists  and  the  satellites  of  Mars,  Saturn, 

[      «ud  Neptune.    The  Maia  nebula,  which  was  discovered   photo- 

L    paphically  at  Paris,  was  first  directly  seen  in  the  Pulkowa  re- 

B   Dietor.     The  observations  with  this  instrument  during  the  year 

^k  were  made  by  U.  Struve.     The  15-inch  refractor  has  also  been 

^P  emplojed  by  the  same  observer.     During  the  year  he  has  obtained 

I      4i  measures  of  the  position  of  lapetus  with  respeci  to  Titan,  40  of 

.      Titan  with  respect  to  Khea,  and  23  of  Hhcawith  respect  to  Dione. 

^  With  the  4-inch  heUomeler  Backluud  has  measured  60  relative 

H  positions  of  Jupiter's  satellites,  and  has  also  made  a  series  of 

^MHnnTitions  for  determination  of  the  parallax  of  Bradley  3077 — 

^nCtv  ^< it h  large  proper  motion.     The  meridian   instruments,  the 

great  transit,  the  vertical  circle,  and  the  meridian-circle  (in  charge 

^  iwpec'tively  of  Wagner,  Nyren,  and  Eomberg)  have  been  actively 

^■employed  during  the  year,  the  two  former  in  determining  the 

^Ppositions  of  the  Pulkowa  fundamental  stars,  and  the  latter  in 

Bobsenring  a  miscellaneous  List  of  stars  with  krge  proper  motion, 

eomet-etars,  Ac.     By  using  a  Steinheil  objective  of  50  mm.  aper- 

"ore  and  i"5  m.  focal  length,  in  combination  with  two  bicnlphide- 
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of-carbon  prisius,  iliuselberg  has  succeeded  in  obtaining  such 
exculleiit  pliotograpliic  imageN  of,tbe  solar  spectrum,  that  tietween 
wave-length  4000  and  4227  of  Angstrom's  scale,  where  Vogel's 
map  shows  only  450  lines,  he  is  able  to  count  some  650.  Uasi»el- 
berg  proposes,  however,  to  postpone  further  investigation  in  thb 
direction  until  the  publication  of  the  results  of  Rowland's  rtt- 
searches  of  a  sitnilur  character.  During  the  course  of  the  year  to 
which  the  Beport  refers,  140  Sun  pictures  were  taken  on  no  dars. 


Watch  akd  Clockhakkk'b  Haitdbook  •. — This  is  the  sixth  and 
new  edition  of  a  book  well  known  in  the  trade.  The  author  being 
the  iSecretary  to  the  Horological  Institute  enjoys  great  ndvantagee 
in  the  compilation  of  such  a  work,  and  has  indeed  mode  the  b^t 
use  of  his  knowledge.  The  work  is  surprisingly  free  from  "  tech- 
nicalities," and  can  be  read  w  itb  appreciation  by  "  ontsiders." 
It«  arrangement  in  dictionary  form  miikes  it  useful  for  reference 
to  those  who  have  but  small  acquaintanct-  with  clocks  and  watches. 
Altogether  we  can  reconvmcnd  it  as  certainly  the  most  suitable 
book  on  the  subject  for  astronomers  that  we  have  seen. 


10  Saoitt.*. — Mr.  S.  C.  Chandler  finds  from  a  discussion  of 
observations  made  by  Mr.  Gore,  himself,  and  at  the  Harvard  and 
Oxford  Observatories,  the  following  formula  for  this  star: — M. 
=  i8Ss,  Dec.  4''  9"  36".  G.M.T.  -\-?,^  q"  ii^-o  {E.-391),  the 
duiiition  of  increase  being  3''"oo  antl  of  decrease  S'''38,  and  the 
maguitudi.'  at  musimiun  being  5'6  and  at  minimum  6-4. 


Gohe'b  Nota  Ohionis. — Kecent  observations  of  this  star  seem  to  ^c: 
prove  that  it  is  an  ordinary  variable  with  a  period  of  about  a  year.—  ' 
According  to  Fr.  JSchwab  it  iliminished  in  brightness  throughout.-^*"_l 
the  tirst  half  of  this  year  until  the  early  part  of  July,  when  it  wa*-r=— 
below  the  12th  magnitude.  Since  then  it  has  increased  agi'iii  -^ 
Mr.  Espin  found  it  9°'-3  on  Sept.  14,  8"'"5  on  Nov.  3,  and  M.  Duner  "^ 
gives  the  formula  for  its  ma.Yimum  as,  1885  Deo.  iS+3S9'''5^^^ 
It  should  thnrof ore  be  at  its  maximum  about  Dec.  10.  It«  spce-=i-= 
trum  still  remains  a  fine  example  of  Secchi's  third  tj'pe. 


The  Gbeat  Nebula  in  Akdbomeda. — In  the  '  Astronoroisctrrae 
Nachrichten,"  No.  2750,  and  in  subsequent  numbers,  Herr  v.  Kove-  -^*- 
ligethy  has  drawn  attention  to  certain  changes  in  the  Great  Nebu,—  ?* 
of  Andromeda  as  observed  by  Baron  Podmaniczky  at  his  priva.  *^e* 
observatory  at  Kis  Kartcl.  On  Sept.  26  the  nucleus  was  nir»T>' 
intense  than  usual  and  another  point  of  light  appeared  to  the  ^~K 


*  The  Watch  and  OlookiiiakiT'B  HnuUbook,  Dictionary,  and  Ouid«.      B^  F, 
.  Brillen.   Published  by  Ken'       ■  -      -  ■  —  .  -        . 

35  Murray  Street,  New  York. 


J.  Brillen.   Published  by  Kent  and  Co.,  Fatcmoittvr  Bow.  and  E.  and  F.  Soon, 
-  "to" 
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of  it.  IVom  this  date  this  new  spot  of  light  became  more  star-like, 
ud  np  to  the  evening  of  Oct.  2  both  nucleus  aud  new  slar  were 
diitioL-tiv  visible.  From  Oct.  2  to  Oct.  t^  the  old  uiicleus  was 
inrisible.  By  Oct.  23  the  nucleus  had  assumed  its  normal  state, 
but  the  new  star  was  not  seen.  Herr  Lamp,  who  was  at  Kiel 
obierTing  on  some  uf  the  nights  in  question,  is  of  opinion,  on  the 
other  hud,  that  no  real  change  has  occurred. 


Thi  Total  Solar  Ecxipsb  of  1886,  Au«.  29. — Prof.  Tacchini 
BTts  a  brief  accoant  of  his  observations  of  this  eclipse  in  the  '  Atti 
della  Rente  Accademia  dei  lineei,"  Series  4,  vol.  ii.  fa.«ic.  7.  The 
iDoet  important  part  of  the  letter  is  occu])ied  with  his  conclusions 
H  to  the  prominences  seen  during  totality  and  in  full  sunshine, 
which  were  given  in  the  '  Observatory  '  for  October,  p.  342.  I'rof. 
Ticrhini  also  note«  his  failure  to  see  the  lines  in  the  sjjectra  of  the 
mrluA  which  he  had  observed  in  1883,  bul  remarks  that  the 
nnthfji  had  a  very  different  character  on  the  two  occasions,  and 
thre*  years  had  elapsed  since  his  previous  observations,  and  he 
iDuneuds  that  the  search  for  the  lines  be  underlaken  iu  future 
Fie  also  mentions  that  he  noticed  in  the  corona,  amongst 
tilings,  a  special  and  fairly  luminous  stratum  in  contact  wntli  the 
losphere.  and  that  he  found  the  inner  corona  diflVrcnt  in 
ftncture  to  what  it  was  in  1883.  The  darkness  during  the  total 
rime  wa»  much  greater  than  during  the  ellipse  watched  from 
uroiine  lal&nd.  

N'lw  Minor  Planets. — Prof.  Pet<?rs  discovered  a  new  minor 
plinet,  No.  261,  on  Oct.  31.  and  Herr  Palisa  two,  both  of  the  12th 
■Hgnitude,  Nos.  262  and  263,  on  Nov.  3. 


tuni 

i 


(Joulb'b  AsTEOifoiacAL  Journal '  aitd  'The  Astbonomical 
R.* — We  have  to  record  at  the  same  time  the  freah  ap- 
of  one  astronomical  review  and  t  lie  cessation  of  another — 
'3  Astronomical  Journal '  having  n|ipeared  again  oti  Nov.  2 
after BQ  interval  of  25  year*,  and  the  present   (December)  number 
Astronomical   Register"  being   the   closing   one  of   that 
tioD.     The  high  reputation  '  Gould's  Journal '  won  during 
first  period  of  existence  will  cause  astronomers  generally  to 
cordially   welcome  its  re-issue.      The  lifetime  of  the  'Register' 
tlmoet  exactly  fills  up  the  interval  between  the  former  and  present 
ie«  of  '  Gould's  Journal.'     Although  it  would  be  affectation  to 
ore  the  fact  that  recently  the  '  Register"  has  not  been  equal  to 
earlier  merif,  it  has  had  a  long,  honourable,  and  useful  career, 
has  well  fulfilled  its  pmi  iu  tlie  promotion  of  our  science. 


Wk  regret  to  note  the  death,  on  Nov.  14,  of  August  Wagner,  of 
Pulkowa  Observatory,  in  the  59th  year  of  his  age.     Also  of 
,i.-tieaerttl   J.  T.   Boileau,   K.E.,   TJB.S.,   who  died   Nov.    5, 
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Elementt  and  Eplirmcrit  nf  Comet  PitUay  (1886  «)• 
By  A.  Kbueoeb. 

Thjs  following  elements  were  calcalated  from  observations 
at  Home  ou  fcjept.  29,  Oct,  14,  Oct.  23,  and  Nov.  1  : — 
T=i886  Nov,  22'23427,  Berlin  Mean  Time. 
«■ 9°  16'    s'-i"! 

8  ::::::::  ^;3.t:|:;M-^- ■='«■"■ 

» 2    59  24 -6  J 

44     12     23  -2 

Dg  a 0-51 1 1 16 

ft 6o7"-og70 

Ephemeris  for  Berlin  Midnight. 
B.A.  Dec. 

t886.  h    m     s  a      ,  I^  ''■  I^og  ^■ 

Dec.       2..    21    21    12       —17    27'2  9*9971  9*9060 

6..  2  1  41  53  '5  3' '9  o'ooi6  9*8992 
10.  22  2  49  13  25-6  0-0074  9'S94i 
14..   22  23  sr         II     97         0-0142         9-8909 

18..     22    44    58  8    46-0  0-022I  9-8901 

22..    23     6     o  6  i6'7         0*0309         9*8917 

26..    23  26  49     —   3  44-6        0-0404         9*8958 
The  brightness  at  the  date  of  discovery  is  taken  as  unity. 


Elements  atul  Ephemen*  of  Comet  Barnard  (i886/)t. 
By  A.  Kbpeoeb  and  Auo.  Stedbtbup. 
The  following  elements  were  calculated  from  observations  ob 
at  Copenhagen  on  Oct.  6,  I'alenno  Oct.  13,  Straasburg  0( 
and  Kiel  Oct.  29: — 

T=i886  Dec.  16-496,  Berlin  Mean  Time. 

w 86°  23'-6  ] 

ft     137   21  *4  [  Mean  Eq.  1886-0. 

t  10 1    41  *5  J 

Log  7  9-82118 


Ephemeris  for  Berlin  Midnight. 


1886, 
Dec. 


1 . 

6. 
II . 
16. 
21 . 
26. 

31- 


h 

'5 
16 

17 
'7 
18 

>9 
19 


R.A. 

tn 

•5 
II 

6 
54 
34 

6 


Dec 


46 

39 

7 

J9 
i8 

32 
32  32 


+  17 
«7 
16 

13 
10 

7 
4-   4 


48*9 
48-9 

20*9 

43*9 

32*2 

«3*7 

5*2 


Log  r. 
9-8652 
9-8420 
9-8266 
9-8212 
9-8266 
9-8421 
9-8652 


Log  ^. 
9-9886 

9*9853 
0-0004 
0-0300 
0-0679 
0-1084 
0-1478 


The  brightness  at  the  date  of  discovery  is  taken  as  unity. 
*  Astron.  Naohr.  No.  S75S>  t  Ibid.  Noa.  1-53  aod  17 
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IjNTRODUCTION. 

£diton  of  the  'Observatory,"  in  bringing  out  a  second  'Annual 
ion,'  wouJd  tftky  the  opjuirtunity  of  thsiukiiig  the  many 
who  wrote  to  express  their  NatisfiU-tiou  with  the  first  iusue. 
igee  only  were  recomiucnded  :  the  first  thikt  all  the  phe- 
of  Jupit.«"r's  satellites,  and  not  merely  the  eclipses,  should 
giteu  :  the  second,  that  the  longitude  of  the  Moon's  terminator 
Id  iif  supplied  for  each  day.     Both   these  recommendations 
Kr*'M  followed,  and  a  list  of  the  coordinates  of  about  one 
rr-d  iif  the  principal  huiar  formations  lias  also  lieeu  added.    In 
■  -    ■    ■•    *he  plaii  of  the  present  'Companion  '  resembles  that 
■?<)r,  except  that   the  short   lists  of  "  Remarkable 
.ittJ*     :iriii  ■•  Not<.nvorthy  Double  Stars"  have  bi-en  omittod,  us 
•«smod  no  sutlieient  reason. for  reprinting  them, 
principal  S'liuivs  frum  whence  the  Ephemerides  have  been 
•re  the  same  as  last   year.     The  ISIcteor  Notes  we  owe 
tdndoeas  of  Mr.  Denning,  the  Catalogue  and  Ephemerides 
'  1»  Stan  to  the  ready  courtesy  of  M.  IiO<;\vy  who  forwarded 
advance  sheets  of  that  part  of  the  forlhconiing  '  Atinuain-  du 
dea  Longitudes.'     The  Ephemeris   for  the  llej  Spot  on 
er  lias  been  calculated   from  observations  supplied  by  Mr. 
_  :  the  phenometia  of  .Jupiter's  Satellites  and  the  elementa 
tat  ions  arc  extracted  from  the  English  '  Xautieal  Almanac,' 
rides  of  the  Satellites  of  Saturn,  Uranus,  and  Nep- 
the  •  Ajnerican   Nautical  Almanac,"  and  the  positions 
Craters  from  Mr.  Nelson's  '  Moon.'    The  latest  published 
tions  have  been  incorporated  in  the  list  of  Binary  Stars. 
le   "  Fraction  of  the   Year  "  is  the  fraction  of  the  year  which 
♦•lnp»«'d  at  mean  noon  of  the  particular  day.     The  "  Longitude 
t--  iri's  Terminator"  is  given  for  moan  midnight ;  the  letters 

A;  "iguif}"  morning  and  evening — that  is,  that  the  Sun  is 

nsint:  ««■  ?<ttiFiL;  <>n  that  particular  longitude  of  the  Moon's  surface  : 
♦1».  -ii'ti  -  indicates  longitudes  reckoned  from  the  central  meridian 
ii  ■  -ird  direction,  the  sign  +  in  an  eastward.     An  innoviv- 

ti  •,,  ,..  '-n  iTitrnduced  in  the  section  of  occuliations,  in  that  the 
anul>t>  •<'  'ii^ip[>enmnce  and  reappearance  are  given  from  the  true 
I.'—  ■     rei'koned  in  the  direction  N.  E.  S.  W.,  ns  in  double- 

«  ris,    instead   of   in    the   manner   employed  in  the 

^^^^k<  lean  Time  is  used  in  nil  cases,  and  the  aatronomical 

^^^^»  t\-iX'^K,M;d  from  aooa  to  tiaou  as  in  previous  yeais. 
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Meteor  Notes. 

There  are  a  conndcrablti  niiniber  of  nbowern  vinible  during  tliis  nioui.li,  ii 
most  important  being  tlie  QwidranMx,  B.A.  2z8°,  Deol.  4-53".  The  prinei] 
day*  on  which  Iho  large  muteon,  cuiniuonly  culled  BrebalU,  may  be  expected  1 
Jan.  a,  15,  16,  17,  and  zg.  ' 
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-183  r. 

007 

33  49 

!(•     16 

111 

455 

8 

16 

>5  44 

'3   54 

—  40-6  B. 

0  20 

37  45 

iH   1- 

F 

45: 

8 

16 

15  44 

14  19 

II   31 

-  518  B. 

c  33 

4'  4*! 

*»    tS 

H 

460 

8 

>7 

'5  44 

14  48 

II   lo 

—  650  K. 

0  46 

4538 

;b  19 

8 

•463 

S 

'7 

'5  44 

'5  »3 

13  II 

—  77-1  X. 

0  59 

49  35; 

71  10 

id 

■465 

% 

18 

'5  44 

nets 

1   11 

53  3' 

W    Jl 

■Ir 

•46!! 

% 

18 

15  45 

8    6 

0    4 

+78-4". 

I   38 

5  57  »8  . 

ni  " 

W 

4-« 

8 

18 

•5  45 

9    0 

0  59 

+66  I  ),. 

6     i  14 

«N   «l 

Tii 

■474 

8 

'9 

'5  45 

9  47 

<   55 

+  5T')»- 

•  5« 

5  »' 

W   u 

V 

•476 

8 

'9 

'5  45 

10  ay 

1  51 

+4r-  M. 

1     4 

9  iS| 

J*  «i 

tl 

■479 

8 

'9 

'S4fi 

1 1     0 

3  45 

+  »94" 

2     17 

'3   '4 

n'  it 

8 

•48a 

8 

t8 

"546 

1 1  19 

4   39     +I7I«I. 

I    30 

17   It 

T«    1- 

M 

•4X5 

8 

iS 

'5  46 

II    ?6 

5  30 

+    50  "• 

I    41 

»'     7 

ii  I* 

Ti- 

■4K- 

8 

iX 

M  46 

II    21 

6  « 

-    71  M. 

»  55 

»5    4 

b    !.j 

W 

490 

8 

18 

'5  4- 

12    48 

■•  >3 

->9'4"- 

3    7 

19    0 

P 

lu 

493 

S 

18 

15  47 

n  •- 

8     5 

—  3T*fi  1». 

0    1  19 

6  3»  57 

d  h  m 
Poll  Moon  s  10  38 
New  Moon  to  la  53 


<I  h  III 
Lu<  Quarter  13  i  35 
First  Quarter  j-  ii     i 


^Bmw 


J/if/cor  Notti. 

lliMW  i*  lo  littlx  real  Harkni>j<  during  the  niKlit.i  at  tliiii  gnumi  nl'  ilic  year 
Ihc  Work  of  obfwrriiip  mptcors  in  reiidBrMl   tioinrwlint  diiricuU.     A  fair 
iwbpr  ma/,  bowerer,  luuullj  bo  seen.     Firelull  dikt<"ii:— June  4  and  9. 


Doa       Remarlu. 


+  55NMr0U™.  Maj 
+  30  Near  li  Coronc 
—  lo  Firebtillu. 

+47  Swift. 

+   sBlowinli 

+ 3a  Near  ^  Liyr*. 


Duimtioii. 


[&A. 


June  16-July  6  X94 

June  28  1  30s 

June    '315 

June    ,  319 

Juno  15-30     ...  330 
June  11-13 J45 


bee.      Betnuki, 


+  39  Slow.  I 

+  9  Ne;ir  r  neipliiiii. 
+  60 Swift;  ulrenkx. 
+  31  Near  J  I'vKiii. 
+77  From  OepTinuc 
i  0|Vory  »win. 


p 


r 

8 

JULY  1887. 

[NoTlJ 

Day. 

Sun. 

Moon. 

1 

1 

3 

1 

Mran 
Time  at 

Bid< 

Tin 

b 

■5 

I 

Seta. 

RiK«. 

SeU. 

Souths. 

Long,  of 
Termi- 

Apmreat 
Voon. 

>■ 

S 

js 

i, 

nntor. 

1 

h  m 

h    in 

h   m 

h  m 

h    m    > 

h 

i8z 

1 

F 

■496 

8  18 

'5  49 

•3  49 

8  58 

-43-8  M. 

0     3  31 

6  ' 

.S3 

2 

8 

■49S 

8   17 

15  so 

14  »7 

9  53 

—  560  u. 

3  4» 

i 

.84 

3 

S 

■501 

8  .7 

'5  5' 

•5  >« 

10  48 

-68-311 

3  53 

\ 

>H 

4 

M 

■S°4 

8   16 

'5  5» 

ri«o« 

It  44 

4    4 

186 

1; 

Tu 

•507 

8   16 

»5  53 

8   ,7 

12  38 

+  87-3  »• 

4  "4 

187 

6 

\V 

•S09 

8   15 

•5   54 

9     « 

13  30 

+  75-01:. 

4  »5 

6 

,u 

7 

Til 

■,,2 

8   15 

'5  55 

9  37 

.4  19 

4-62-8  R. 

4  34 

7 

.89 

8 

F 

•5'5 

8   14 

15  56 

10    fi 

15     6 

+  506  B. 

4  44 

190 

9 

S 

•518 

8   .4 

•5  57 

10  31 

•5  5< 

+  38-3  B. 

4  S3 

191 

10 

8 

■520 

8  «3 

.5  58 

10  55 

16  34 

+  26-1  H. 

5     » 

191 

II 

M 

■S»3 

8   13 

•5  59 

II   16 

17  16 

+  I3-9E. 

5   '° 

")i 

11 

'J'l- 

,26 

8   12 

16    0 

11  36 

.7  58 

-f    1-7  t 

5   "8 

"9+ 

n 

W 

528 

8   II 

16     1 

"   5- 

1840 

-  IO-5  «. 

5  »5 

■95 

"4 

■I'll 

•53« 

8   10 

16    2 

12    20 

19  24 

—  22-7  B. 

5  31 

196 

"S 

F 

53+ 

8     9 

.6     3 

11  47 

10  ]i 

-34-91:. 

5  39 

'97 

16 

S 

•53: 

8     8 

16     4 

13   19 

21       0 

-47-1 1 

5  45 

198 

>7 

S 

■539 

8     7 

.6      5 

13   58 

»I    52 

-594  «• 

5  50 

•99 

iSI 

M 

■54^ 

8     6 

16     6 

'4  45 

»»  47 

-71-6  B. 

5  5* 

xoo 

'9 

Ti' 

■545 

H     5 

16     7 

'5  4» 

»3  44 

-839  B. 

6    0 

zoi 

lO 

W 

■54" 

«    4 

16     9 

M>tS 

6    4 

102 

21 

Til 

■55° 

«     3 

16  10 

8  25 

0  41 

+  71-11. 

6     7 

10, 

22 

F 

■S53 

8     2 

16   II 

9      I 

'   37 

+  59"4« 

6    10 

71 
1 

204 

»3 

« 

•556 

S     0 

ifi  12 

9  33 

»  33 

+47-1  a. 

6   13 

105 

»+ 

B 

•5SV 

7  5* 

16   14 

10     1 

326 

+  35-OII. 

5  ,4 

}.o6 

2i 

M 

•56' 

7   S6 

.6   .5 

lo  28 

4  '9 

+227  M- 

6   15 

207 

i6> 

•JV 

•564 

7   54 

16   17 

10  53 

5   '" 

+  10-511. 

6   16 

20S 

i? 

VV 

■,6- 

7   53 

■  6   19 

11   21 

6     2 

—    1-711. 

6  16 

209 

28 

Tn 

•570 

7   5' 

16    21 

1 1    ?1 

6  5S 

-I3-9>|. 

6   15 

210 

»9 

V 

■572 

7   50 

16  23 

12    28 

7  48 

—  261  M. 

6   14 

211 

30 

s 

■575 

7  49 

16  24 

"3     8 

842 

-38-3  M. 

6  12 

212 

3' 

s 

■578 

7  47 

iG  26 

'3  55 

9  36 

-505  M. 

069 

) 

d    b    111 

d    h   m        } 

Full  Moon     4  20  34 

Ltwt  Quarter 

12  18  57 

No 

wMi 

on  20 

8  50 

First 

Quarter 

27     >  30 

Meteor  Notes. 
Tliis  month  is  u9imUy  rich  in  periodical  showers,  tlinugh  llie  long-conlin 
twilight  null  I  lie  shorlness  of  the  ni^hls  still  n-nder  (ilieervtttii)ii  diflieiilt.     ' 
Aqunridji,  K.A.  340°,  Deo.  —13°,  max.  July  28,  form  I  he  chief  display.     F 
ball  dates:— July  5,  12,  16,  18,  ao,  and  30. 


Duration.       R.A.  Dee.        Remarks. 


July  27~Aug.,.. 

July  11-31 

July  »8-Aug.  I 

JulT,Aug.,Sept. 

July  13-17 

July  9-14  


7 
1 1 
3» 

48 
»55 


+  55 


+  52  Swift  ;  streaks. 
+  48  V.  swift ;  ftrenks. 

Pemrif/ji ;  swift  ; 
strenkn. 

V. swift;  »i reals. 

Slow. 

Verv  slow. 


+43 
+  37 
+  21 


Duration.       R..\.  Dec.       Renin 


July  9-13 
July  9-14 
July-Aug. 
.Inly  25-31 
J  Illy- Aug. 
Jidy  9-12 


280 
3»9 
3"5 
34° 
35° 
352 


-•4 
+  36 

+  4- 
—  I 

+  5» 
+  38 


Very  slir 
Swilt;  r» 
•Swiff :  ■! 
Slow ;  re 

Swift,    j 


1887.] 


AUGUST  1887. 


Day. 

Sun. 

Moon. 

0 
e 

Mean 
Time  at 

Sidereal 
Time  at 

1.* 

i 

•5 

Q 
0 

a 

1 

1^ 

Seto. 
h   m 

Bi»w. 

Seto. 

Southt. 

Long,  of 
Tormi- 
nslor. 

Appnrent 
Noon. 

Mean 

Noon. 

h    ni 

h    ni 

Ii   m 

b    m    H 

h    m     (> 

"3 

1 

M 

•580 

746 

16  17 

14  50 

10  30 

-6i-7M. 

066 

8  39     7 

»'4 

I 

li' 

■5K3 

7  44 

16    2g 

1;    SO 

II   22    —74-911. 

6     2 

43     3 

»'5 

1 

W 

•586 

7  43 

:6   30 

nH» 

12   12       

5  58 

47     c 

116 

4 

Tii 

•589 

7  4» 

16  32 

«     8 

13     0    +8o-6  R. 

S  53 

50  56 

117 

s 

F 

■S9' 

7  40 

16  33 

«   35 

13  46    +68-41,, 

5  47 

54  53 

11 X 

6 

a 

■594 

7  3« 

16  35 

8   ;8 

14   29     +56'2R. 

5  40 

8   58  49 

"9 

7 

8 

597 

7  36 

i6   36 

9  20 

'5  '»    +43  9«- 

5  34 

9     2  46 

UO 

8 

M 

•600 

7   34 

16  37 

9  4' 

'5  54  ;  +  3i7»- 

5  »6 

643 

111 

9 

Tc 

•601 

7   3» 

16  39 

10    2 

16  36    +I9-5B. 

5   •» 

10  39 

Ul 

10 

W 

•605 

7   3' 

16  40 

10  24 

'7   19   +  73  «■ 

5   lo 

14  3« 

»3 

II 

T.i 

'608 

7  29 

16  42 

10  48 

■  8     3 

-  49  ■• 

5     1 

iK  32 

»14 

12 

F 

•611 

7   17 

16  44 

II    17 

18  50 

-17-1  «. 

4  5' 

21  19 

"5 

•3 

S 

•613 

7   2$ 

i«  45 

11    52 

19  40 

-»9'3  «• 

4  4> 

26  25 

i>6 

'4 

8 

616 

7  >3 

ifi  46 

12   34 

20  33 

-41-6  K. 

4  30 

30  22 

J»7 

M 

M 

'619 

7  21 

16  47 

'3  15 

21   28 

-53-8  «. 

4  '9 

34   '8 

UK 

16 

Ti' 

612 

7   '9 

16  49 

14  26 

22  25 

-66-0  E. 

4     7 

38  25 

l>9 

I" 

W 

624 

7   17 

r6  5, 

•5  37 

23 13 

-7«a«. 

3  55 

42  12 

IJO 

iK 

ill 

■627 

7   "i 

■  6    52 

kU 

3  4» 

46     8 

«V 

19 

V 

•630 

7   "3 

16   S3 

7   3' 

0  to 

+  77-4  «. 

3  >9 

50     5 

M» 

20 

8 

•633 

7   11 

16   55 

8     I 

I  16 

+65'i»«. 

3   '5 

54     ' 

'» 

11 

8 

■63  ^ 

7     9 

16  57 

8  30 

a  10 

+  530M. 

3     ' 

9   57  S*' 

>J* 

31 

SI 

■638 

7     7 

16  59 

»  57 

1    4 

+407  u. 

2  46 

10     1    54 

MS 

'3 

Tr 

•641 

7      5 

'7     ' 

9  »5 

3  57 

+28?  u. 

2  31 

5  5' 

1,6 

»4 

W 

•643 

"     3 

17     » 

9  55 

4  5' 

+  163JI. 

2   16 

9  47 

»37 

IS 

•In 

■646 

7      1 

'7     J 

■  0  18 

5  44 

+  4i>«. 

2     0 

'3  44 

«3« 

26 

V 

•649 

6  59 

'7     5 

'1      7 

6  38 

-  8m. 

'   43 

17  4" 

M9 

2- 

H 

•652 

b  57 

17      7 

n   S3 

7  32 

—  20-3  M. 

1    26 

21    37 

140 

18 

8 

•654 

6  55 

17     8 

>»  45 

9   i\ 

-315  M. 

'      9 

»5  34 

Ul 

»V 

M 

fe?? 

<>  53 

17    10 

'3  43 

-447  "■ 

0  51 

19  30 

14» 

30 

'I'r 

660 

6  ,. 

17    12 

'4  45 

10    8 

-57-OH. 

0  33 

33  ■>■- 

H3 

3« 

W 

•663 

6  49 

17    14 

15   so 

10  56 

— 69-2  M. 

0     0  15 

10  37  23 

(I  h  in 
Full  Moon  3  8  40 
New  Moon  18  17  39 


d  h  ni 
Laal  Quarter  11  11  37 
First  Quarter  25     8  ai 


Meteor  Notet. 

Aujfml  is  usually  the  richest  nv»rilh  in  the  year  for  meteoric  diaplays,  the 
Peraeid*,  on  Aug,  10,  being  the  principal  shower.  Meteors  from  neighbouring 
radiant*  are  uaually  obeerred  from  Aug.  6  to  Aug.  12.  Firebnll  date*: — 
.\ug.  4.  10,  16,  and  15. 


Duration. 

B.A. 

I>l>C. 

Ileiiiarks. 

f««-*^ 

AsglHt     

1 

»5 
30 

44 
44 

61 

0 

+11 

+  4* 
+  36 

+  56 
+»5 

+49, 

Swift. 

Swift;  utreaka. 

N    <if  fi  Trian- 

guli.   [slrenks. 
PrrMliti  ;      iiwift 
Swift ;    streaks  ; 

long. 
y  grift:  atrealu. 

AhJ,,  Sept..  Oct. 
Aug.  1-19 

Aug.*-!!    

W-  ^-^^ 

Burntion. 


Aug.  6-12   

Aug.  21-15 

August    

July  2--Aug.  17 
.Aug.-Sopt. 
July-Aiigust- 
.Sept.  X 


K.A. 


96 
291 

291 
191 
334 


Doo. 


+  71 
+  60 

+70 
+  5- 
+  5° 


Remarks. 


Slow. 

Slow ;    trained ; 

brilliant. 
Swift ;  short. 
Rnther  slow. 
Swift. 


^5S\+^*5l,w\^. 


r 

If 

1 

'SEPTEMBER  1887. 

[Na 

1 

Day. 

"3 
c 

Sun. 

Moon. 

Mean 
Time  at 

1 

Til 

1 

.£ 

Jtf 

.2  u 

Long,  of 

Apparent 
Noon. 

11 

u 

d 

C 

S 

Svtii. 

Rises. 

Rises. 

Souths. 

Termi- 

J 

h 

ZJ 

w 

» 

^ 

[L. 

nator. 

)i   \n 

fa    ni 

h   m 

h   m  1       0 

b    10     B 

»44 

I 

Tn 

•66^ 

6  46 

17   15 

6  38 

1 1  41        

13  59  S* 

10 

HS 

1 

F 

■668 

6  44 

17  16 

7     3 

11  26    +86  5  K. 

59  37 

146 

3 

S 

671 

642 

17    IX 

7  IS 

'3     9    +74-3  8 

59  'S 

»47 

4 

S 

•674 

6  40 

17  10 

746 

13    51       +62-0  K 

58  58 

X4S 

5 

M 

•676 

6  37 

17  21 

8     6 

'4  33    +49«  E. 

58  39 

10 

»49 

6 

Tl' 

•679 

(>  35 

17  23 

8  18 

15   15    +37-6  K. 

58  19 

II 

150 

7 

W 

'682 

6  32 

'7  IS 

8   J. 

IS  58    +25-4  «. 

57  5« 

»5' 

8 

Tn 

■685 

6  29 

I-  26 

9   '7 

16  44     +13-2  K. 

57  38 

»5> 

9 

F 

•6S7 

6  27 

•7  27 

9  4« 

17    V      +    I'^B. 

57  17 

»53 

10 

B 

690 

625 

17  29 

10  16 

18   12     -ir2B. 

56  57 

»5* 

II 

S 

•693 

6  21 

'7  J' 

II    11 

19    14    -13-4  «• 

56  36 

155 

12 

M 

■695 

6  20 

»7  31 

12     7 

20    9    -35-6  a. 

56  «5 

2S6 

n 

Tit 

•69S 

6   iS 

17  33 

13    12 

11     5    -4-8  a. 

55  54 

257 

"4 

W 

■701 

6   16 

>7  35 

14    15 

12     2    —  6o-o  B. 

55  33 

■ 

158 

'5 

Ti. 

•704 

6  r4 

17  36 

'S  44 

12  59    —72-2  a. 

55   11 

■ 

»57 

16 

F 

•706 

6  12 

■7  38 

'7     7 

13  55    -84-41. 

54  S< 

1 

260 

'7 

B 

■709 

6  10 

17  40 

seta 

54  30 

1 

261 

18 

S 

•712 

6     7 

17  42 

«  55 

0    50     +71-2  M. 

54    9 

1 

16a 

>9 

M 

7>5 

6     5 

17  43 

7  14 

1  45    +59011. 

53  4« 

26J 

20 

Tu 

■7"7 

6     2 

17  45 

7  54 

1  41     +468  «. 

53  17 

11 

264 

21 

W 

■720 

6     0 

1746 

8  .7 

3  36    +34-611. 

53     6 

265 

22 

Tn 

■723 

5  58 

17  48 

9     5 

4  31     +224 M. 

51  45 

266 

13 

F 

•726 

5  56 

•7  49 

9  49 

5    27     +I0'2M. 

51  1+ 

267 

»4 

S 

•728 

5  54 

17  51 

10  40 

6    11      —    20  H. 

51     3 

168 

»5 

S 

•73' 

5   51 

'7  S3 

"   ^l 

7    14     -I4JM. 

5'  43 

269 

26 

M 

■73+ 

5   50 

■7  55 

12  38 

8     s    — 26-4M. 

51   12 

270 

27 

Tr 

■737 

;  47 

17  5^ 

13  42 

8   ,4    -j8-6a. 

5>     1 

171 

18 

W 

■739 

5  45 

17  58 

14  46 

9  40    —  50-8  M. 

so  41 

272 

»9 

Tn 

■742 

5  43 

■7   59 

15   50 

10  24    — 63-OM. 

50  11 

»73 

30 

F 

•745 

5  ♦■ 

18      I 

t6  54 

11     7    -75-211. 

»3  50    » 

11 

^^ 

d    h  m 

d     h  m 

^^K                          Full  Moon     I  13  13                         Last  Quarter   1 

0     J     3 

^^^^^^                   Now  Moua  17     1    0                         Firm  Quarter  3 

3  '7    4 

^^^^^f                                                Mettor  Notes. 

^^^f                Except  for  fircballis,  which  miij  be  looked  for  on  Sept(>nibe 

r  1,  9.  15,  16.  1 

^^^F             24,  the  month  ie  not  n  particiiliirly  iuijiorUnt  one  for  meteor 

8.     Sept.  10  ia 

principtil  date. 

Duration. 

K.A.,  Dea 

Bemarka. 

Duntirai. 

S.A. 

Dee.       Beua 

1 
A«g.,t!ept.,Ott.     31  1  +  18 

S.  of  ■  ArieUs. 

Scpt.-Oct 

0 
105 

0 
+  5i|V(;rv  8W1I 

Sept.  1-23  61  +37 

Swift:  streaks. 

.Aug.-Sept 

182 

+42lSwirt;    f 

Sept.  4-22 73  +>4 

Swift ;  streaks. 

lonjt. 

Sept.  21,  Oct.  2.,    74 

■f4' 

Swift ;  streaks. 

Sepl.-Ool 

191 

+ 70  Bather  n 

Sept.-^ov 78 

fept.  15-.9    ...     88 

4-C7  Swift. 

.*^ept.  1     306 

+  <;4iSwift;  b 
+  ojSlow  :  bi 

4-«« 

V.swifl ;  streaks. 

Aug.-Sept 346 

Sept.  14-16    ...|    98 

+43 

T.nrifi;iti 

•eak^ 

Sept. '-I5 354 

,  +  3«|v«ry«j| 

1 

OCTOBER  1887. 


11 


1  ^^ 

■m 

D 

S 

on. 

Moon. 

p 

MeoD 
line  &t 

SideiMl 
Tim«at 

1 

1  '  i 

*  1 

i 

Se(«. 

Bi-we. 

Rises. 

SoiilhB. 

Long. of 
Tprmi- 

AmMLrent 

MiMtn 

Noon, 

& 

nator. 

h  m 

h    m 

h    m 

b    m 

0 

h    m    B 

b    in    s 

•74 

1 

s 

747 

S  40 

«S     1 

5  SI 

"  49 

13  49  43 

II  39  36 

m 

» 

s 

75° 

S  J« 

>8     s 

6   tt 

ti  11 

+  80-5  ». 

49  H 

43  33 

17* 

J 

M 

'7iJ 

5  15 

.8     7 

633 

13  13 

+  683  t 

49     5 

47  30 

177 

+ 

Tu 

■756 

S  Ji 

13     9 

6  55 

13  56 

+  56-1  B. 

48  47 

SI   16 

!:' 

5 

W 

•75S 

S  JO 

18  10 

7  10 

14  41 

+43'9  E. 

48  iS 

55  n 

»r? 

i 

Til 

761 

S   »7 

iR   11 

7  49 

•5  »7 

+  3 17  E. 

43  t. 

11  59  19 

On 

7 

E 

76+ 

5  »5 

iS   14 
18   ifi 

8  H 

16  16 

+  19-5  B. 

47  55 

13     3  16 

ill 

1 

S 

767 

5  »» 

9     5 

17     6 

+  7'3  K. 

47  36 

7  " 

jii 

9 

t 

769 

5  JO 

18   ,7 

9   55 

'7   59 

-  4-9  E. 

47  »o 

«'     9 

««i 

JO 

SI 

771 

5  <8 

18   19 

10  !4 

■8   51 

-17-I   K. 

47    + 

15     5 

l^ 

ti 

To 

775 

S  '5 

18    IQ 

11    1 

"9  47 

-  19-3  E. 

46  49 

19    1 

d 

n 

W 

77S 

5  '3 

IS  XI 

ij  16 

10  41 

-41-5*. 

4*  34 

11  S9 

1] 

Tb 

7*0 

5  1. 

18  14 

'4  15 

11   37 

-537  B. 

46  19 

16  55 

s 

'4 

P 

78  J 

5     8 

18  1; 

IS  5- 

IX    Jl 

-5s-S  E. 

46     5 

30  ;i 

M 

'5 

s 

786 

5     6 

iS  »7 

17  i' 

IJ   zg 

—  7S-0  B. 

45  5^ 

34  48 

Oj 

li 

8 

789 

S    4 

18  18 

tiets 

45  19 

3845 

m 

n 

JI 

79' 

J    » 

18   30 

5  49 

0  24 

+77'6u. 

45  17 

4*  4" 

H' 

tt 

Tc 

79+ 

S    => 

18  31 

6  II 

t     2t 

+  f>5S>'- 

45  IS 

46  38 

m 

'} 

W 

797 

458 

■8  31 

6    ;}l 

1     18 

+  53'3"- 

45     4 

5°  34 

1  •" 

10 

Tu 

■800 

4  5* 

ig  34 

7  4' 

3   t6 

+  4l't.M. 

44  54 

54  3' 

1  ** 

II 

F 

•801 

4  5+ 

■  8  }6 

8   30 

4  13 

+i9'0  jt. 

44  44 

■J  5S  17 

m 

■a 

S 

•80J 

4  ." 

18  jS 

9  z6 

5     8 

+  i6-8n. 

44  35 

14    I  14 

^ 

'3 

5 

'808 

4  ;o 

iS  40 

10  17 

6     1   ,+  4'6m. 

44  »6 

6  II 

*K 

M 

U 

-Sio 

4  47 

iS  42 

11    31 

6  5t     —    7-6  u. 

44  '8 

to  17 

•»« 

H 

Tt 

•in 

4  45 

1B44 

ti   36 

7   3S    -i9-8u. 

44  I' 

14  14 

*n 

li 

W 

•816 

4  43 

iK  46 

13  41 

8  13    ~3r9S. 

44     5 

tS    to 

3* 

'7 

Tu 

-S19 

4  41 

18  48 

14  46 

9    6    -H''»- 

43  59 

12     7 

JSI 

ll 

F 

-811 

4  39 

18   50 

15    50 

948 

-563M. 

43   54 

26     3 

»• 

n 

S 

■814 

4  37 

ili   SI 

16  5+ 

10  30  |  — 6S-5M. 

43  5° 

30     0 

m  p 

8 

•827 

4  36 

18  53 

■7  57 

II   II    —  3o7». 

43  46 

13   56 

\tH\v 

M 

Sjo 

4  34 

'8  55 

'9    > 

"  54       

13  43  41 

14  17  51 

d    h    m 

Poll  Moon     I   15  47 
.XevMoon   16  10  35 


d    h  m 

Last  Quarter     9  16  57 

First  Quart«r  23     5  46 

Meteor  Notes. 


Full  Moon 


h    m 
9  31 


llie  chief  shower  of  October  is  the  Orionids,  B.A.  90°,  Deo.  +15";  but  there 
•re  a  large  number  of  actiTe  radiants  visible  during  the  month,  the  principal 
diipUys  taking  place  on  Oot.  1  and  Oct.  16-23.  Rreball  dates: — Oct.  10,  14. 
18,  24,  and  29. 


CnimtuuL 

B.A. 

Bee 

Bemarki. 

Suntion. 

E,A. 

Deo. 

BetDBrlca. 

t.  7-10   

0 

+  9 

Slow ;  Imitied. 

OoL-Sor.  ...... 

0 
I"? 

0 

Swift ;  streaks. 

*.6-i6    

4* 

+  5S,Sl<,w. 

Sept  2  5 -Oot  18 

108 

+14 

Swift ;  streaks. 

t.  8  and  i;... 

46 

H-a6Swifl. 

Orf. 2-19    

HI 

+  79 

Swift ;  itreaka. 

pL,  Oct.,  Not. 

78 

+  j2rSwift. 

Oct. -Not.  .,..., 

ni 

+21 

Very  awifl. 

t.  i7-»>  

90 

+  i5  3w)a;  ttrenks. 

Oct.  2 

22  5 

+  5a 

Slow;  briliinnt. 

!L6~IS     

toi 

+  33  Swift;  stteaks. 

Out.  1-20   

3  JO 

+77 

Slow;  faint. 

r 
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[No.  118. 

1 

Day, 

Em 

a 

Son. 

Moon. 

MCMI 

Time  at 

Sideral 
Time  it 

1 

JS 

■ 

=  •: 

liOnj;.  irf 

ApiMirent 
noon. 

Moui 

C3 

c 

i; 

5i    4> 

Seta. 

Rises. 

Rise*. 

SoutbA 

Xermi- 

Noon. 

% 

^ 

b 

b  ID 

h    tn 

h    m 

b    m 

0 

h    m    ■ 

h    m   • 

3°S 

1 

Til 

•S32 

4  3» 

.8  57 

5  »3 

12  39 

4-7S"o«- 

»3  43  4i 

14  41  50 

306 

2 

W 

•835 

4  3' 

18  59 

5  5' 

•3     5 

+629  «. 

43  40 

45  4i 

307 

3 

Tii 

•83s 

4  »9 

19     0 

6  24 

14  13  1  +  50-7  t 

43  40 

49  41 

30S 

4 

F 

•841 

4  »7 

19     2 

7     3 

'5     3    +38-5  ■■ 

43  4' 

'4  57  1» 

309 

5 

S 

•843 

4  15 

>9     4 

7  49 

'5  54 

+  263  B. 

43  4» 

310 

6 

S 

■846 

4  1+ 

'9     S 

844 

16  47 

+  141  E. 

43  44 

15     1  ji 

311 

T 

M 

■849 

4  »3 

'9     7 

9  47 

17  40 

+     •■9  K. 

43  4- 

5  »9 

J12 

8 

Ti 

■851 

4  J» 

19     9 

10  57 

18  33 

—  10-3  K. 

43   5> 

9  »S 

J'3 

9 

W 

•SS4 

4  20 

19   10 

12    12 

'9  >S 

-a2-4.B. 

43  56 

13  u 

3>4 

10 

Tii 

■«5r 

4  '9 

19   12 

13    30 

20  18 

-34-6  t 

44     1 

17  1) 

3<5 

1 1 

F 

•860 

4   "7 

19   14 

14   50 

21   II 

-46-8  t 

44     8 

21  15 

3>6 

12 

8 

•862 

4   .6 

19  16 

16    12 

32      6 

-59o«. 

44  '5 

25  11 

3'7 

•3 

S 

•865 

4  '4 

t9   18 

«7  36 

23       I 

-7«-«  «. 

44  14 

.9   1 

318 

'4 

M 

'868 

4   i> 

19  19 

aeU 

»3  59 

44  13 

33    S 

3'9 

'5 

Tit 

■87" 

4  " 

19  21 

4  4« 

-t-84-6«. 

44  43 

37    • 

J20 

16 

W 

•873 

4  10 

19   23 

5  »8 

0  58    +7»-4« 

44  53 

40  5I 

31' 

17 

Th 

■8-6 

4    9 

19  25 

6  16 

>    57 

+60-5  «. 

45      5 

44  54 

3" 

18 

F 

•879 

4    8 

19  27 

7  •« 

»  55 

4-48- 1  «- 

45   '7 

4851 

3*3 

•9 

S 

882 

4     - 

19  28 

8   12 

3  5' 

+  359M- 

45  3' 

5>4l 

3*4 

20 

s 

-884 

4     6 

19  30 

9  «7 

444 

+»3-8  M- 

45  45 

'5  5*44 

3»? 

21 

M 

•887 

4     4 

19  31 

10  24 

5  33 

+  11-611. 

46    0 

16    0  41 

326 

22 

Ti- 

890 

4     3 

<9  33 

"    30 

6  20 

—  0-6  »i. 

46  15 

♦  37 

3»7 

23 

W 

•893 

4     * 

'9  34 

12  35 

7     4 

— 12-7  w. 

46  32 

S54 

328 

»4 

Tn 

•895 

4     0 

19  36 

'3  39 

746 

-24-9V. 

46  49 

12  30 

329 

»5 

F 

898 

3  59 

'9  37 

14  42 

8  28 

-37-o>i. 

47     7 

•^ 

330 

26 

S 

•901 

3  58 

19  39 

15  46 

9     9 

-49:«>' 

47  >S 

*■ 

33" 

27 

s 

•904 

3   57 

19  40 

16  50 

9  5» 

—  61-311. 

47  45 

^ 

33» 

28 

M 

•906 

3  56 

19  42 

'7  55 

10  36 

-73-5  "• 

48      5 

2«T? 

333 

^9 

TlT 

•909 

3   55 

19  44 

19    0 

II  21 

-857  II. 

48  26 

3»  '1 

334 

30 

W 

•912 

3  54 

'9  45 

20    3 

12     9 

»3  48  47 

16  ]6  10 

d     h    m                                             c 

1    h   m              ■ 

Last  QuorU-r     851                        New  Bf  oon   i 

4  10     8              ^ 

First  Quarter  21  21  45                        Full  Moon    3 

1  10             ^H 

^^^H                                                        Metmr  Notrs. 

1 

^^^^^           The  two  most  interesting  Noveiuber  sbowers  arc  tlie  i«wii 

AsR-A.  149°.  D«^* 

^V               +12°,  mai.  Nov.  14,  antl  tlie  Andromrdrt.  B.A.  2+'^  Di-c.  +< 

4^.  max.  Not.  a-: 

^H               but uu  great  diaplnv  of  eitlier  in  exjKvti-d  this  vear.     Other  wc 

U-marknl  shuwec? 

H               are  llio  Tnurids.  R.A.  60°,  Dec.  +ao°,  and  irt)  Min<tri4K.  R.A 

.  iSSMtec.  4-40». 

w 

Fireball  dates:  —Nor.  1,  5,  14.,  20,  and  29. 

Duration. 

R.A. 

Doc. 

Remarks. 

Duration. 

RA 

-Dec. 

Reiuuks. 

Nov.  14-30    ... 

c 
»4 

+4:v 

•low ;  trai  ned . 

Oct..  Not.,  Dee. 

0 

142 

0 

+17 

Very  swid.^ 

H 

(\'l.  30-NoT.  1 

43 

+  22  .S 

ow  ;  brilliant. 

Oct.,  Not..  Dec. 

'43 

+49 

Ver>-  swiA^I 

^^ 

Oct.  2S-N0V.  28 

60 

+20  R 

itbi'r    bIijw  ; 

Not.  1 1-15 

'49 

+22 

Swih  ;  st^^l 

^B 

bright. 

Not.  13-28 

'55 

+40 

Swift ;  suSH 

^1 

Not.  27-30 

60 

+49  V 

ery  Bwifu 

Not.  14-17 

166 

+  3' 

Sfrift ;  etrtS) 

■ 

Norember  9  ... 

102 

+73  V 

rry  swift. 

Not.  30-'n<>c.  4 

'91 

+43 

V.  gwi'ft :  itrali 

1      / 

JVor.  fj-j6 

125 

+4.  S 

ffift ;  stieuk.*.    1  Nov.  1-6     

348 

,  +  S» 

Rather  slow. 

L-=^   .^^^^ 

1887.] 
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Mood. 

0 

Mean 
Time  at 
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Time  &t 

. 

i 

5 
1 

1 

ScU. 

BiBM. 
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SouthB. 

Long,  of 
Tamii- 

Apparent 
Noon. 

Meatt 
Noon, 

S 

^ 

tiator. 

h    lu 

t)   m 

li    m 

h    m 

0 

h     D1     t 

b    tn    s 

a 

1 

Th 

•9'5 

J  SI 

■9  47 

5     » 

11  59 

+69-9  E. 

13  49    9 

iG  40     6 

t^ 

1 

F 

■917 

J  s» 

19  4g 

5  45 

'3  5' 

+  S7-8  B- 

49  3» 

44     3 

vt 

J 

S 

'910 

1  s* 

'9  49 

6  ]S 

14  44 

+45-6  K. 

49  56 

47  59 

^ 

4 

s 

•9»J 

3  S' 

19  SI 

7  39 

•S  37 

+  33'S«- 

SO  10 

51   s6 

H 

i 

u 

•9J5 

3  S< 

19  51 

S  46 

16  29 

+zr3K. 

50  44 

55  S» 

p 

6 

^-' 

V* 

J  S' 

'9  S3 

9  58 

17  11 

+    9'IE- 

5'    9 

t6  59  49 

(> 

7 

w 

•9JI 

3    JO 

'9  54 

II   14 

li  tz 

—    3'o  E. 

S'  35 

17    J  46 

|i 

1 

Til 

■934 

3  50 

19  36 

ji  31 

19    3 

-  tS■»«■ 

SI    I 

7  4» 

WI 

9 

F 

■956 

3  50 

»9  57 

13  49 

'9  55 

-^7■3IU 

51  18 

II  39 

IM 

to 

S 

'939 

3  49 

19  jg 

IS    9 

10  48 

-J9S  B. 

51  55 

'5  35 

K 

It 

S 

•941 

1  49 

'9  59 

16  31 

11  41 

—  5f6  E, 

S3  13 

19  31 

IK 

11 

M 

WS 

3  49 

lo     0 

17  5^ 

zi  39 

-6j-8k. 

S3  SI 

13  z8 

»r 

'J 

T«r 

'947 

i  49 

so      1 

19    9 

Z3   38 

—  76-0  IL 

54  '9 

17  IS 

»> 

'4 

W 

•950 

J  +9 

10    a 

nets 

54  48 

31  11 

« 

>! 

T« 

95-' 

3  *9 

10       J 

4  53 

0  37 

+  797". 

5S  "7 

35  <8 

s» 

t6 

T 

•956 

i  +9 

10    4 

5  S^ 

'  35 

4-67'6m, 

S5  46 

39  '5 

Bi 

»r 

a 

•9SS 

J  49 

10     5 

6  57 

»  3' 

+  5S-4M- 

56  16 

43   " 

IP 

IS 

s 

■961 

3  S'' 

10    s 

8     S 

3  *3 

■»-433>i- 

S6  45 

47     « 

»! 

'9 

]rl 

•964 

3  50 

IQ       6 

9  «3 

4  'I 

+  3''H. 

57  t5 

S'     4 

IM 

ic 

Tir 

■967 

1  S° 

10      ti 

10  zo 

4  58 

+  19-0  u. 

S7  45 

55     I 

BS 

ti 

\r 

•969 

1  S' 

10     6 

u  15 

5  4^ 

+  6-8  SI. 

58  >S 

■7  58  57 

J5« 

11 

Til 

■97* 

J  s< 

ao     7 

11  30 

614 

-   54  «■ 

58  45 

"S    »  54 

!s; 

»5 

F 

■975 

3  5' 

10     7 

«3  34 

7    6 

— 17'6  V, 

59   '5 

6  so 

35* 

H 

s 

•977 

3  Si 

10     7 

14  37 

748 

-197". 

n  59  45 

10  47 

^ 

»5 

s 

■980 

1  5J 

10    8 

IS  41 

8  31 

— +i'9>i. 

o     □  IS 

"4  44 

i« 

M 

■jSj 

1   53 

10    8 

16  46 

9   "5 

-J41X. 

°  45 

18  40 

J«« 

17 

Ti' 

•gS6 

1  54 

10     8 

17   50 

10     1 

—  661H. 

I    14 

zz  37 

l»» 

IS 

w 

■9S8 

3   SS 

so    9 

18   53 

to  51 

-7S-4M. 

1  44 

x6  }] 

1*1 

»9 

Th 

•991 

3   56 

zo     9 

rifl^ 

"  44 

^   '3 

30  30 

!^ 

30 

F 

•994 

3  57 

10     8 

4  3° 

11  37 

+  77-3» 

I  4z 

34  *6 

i*5 

11 

B 

■997 

J  5^ 

10     8 

5  19 

13  31 

+  65'' K. 

Q       3     tl 

iS  38  13 

d    b    tn 

d 

h    m 

IabI  QusrteF    7   i ;  11 

New 

MOOQ    1. 

4     7  *» 

Fir 

stQv 

larter  i 

1    19     I 

Pu] 

Moon   1 

9  10  14 

Meteor  Notet. 

The  priooipal  Becattiber  shower  is  that  of  the  Getninids,  RA,  107  ",  Dec,  +33", 
ma.  Ute,  10-11,  The  rnnruis  IT.,  B.A.  80"^',  Dee.  +13°,  oi'ix.  The.  6,  nlfto 
jietd  a  irell-marked  ahower.     FirebttU  dutea:— Deo.  z,  8,  11,  14,  19,  11,  iind  17, 


Dorst^. 


Jkc  i-to  . 

ifiiCi  i-ii   . 
iJJec  jo-ji. 

I'Dtt.  4~ii  . 
Dk,  i-ii  . 


A.' Dec, 


44i+S 

+1 


80 

91 

107 

no 

"17 


!+S78l. 
+33 

;+H 

+31 


Bemarka. 


Duratitm, 


3  Slow: 


alow ;  faint 

briehL. 

!ow ;  brilliant. 

Swift ;  short. 

+ 14  Hotbw  swift. 

Bftt.lier  Bwift. 


Dec.  13-17.. 
Dec.  lo-ii.. 

Dec.  7-10  ,. 
Dec.  1-16  .. 

Dec.  4-9 

Di^\-Jaij.  .. 


K.A, 


130 
»43 
'45 
158 
161 
I  lot 


Deo.i      Benuiriu, 


+49  iNear  XTJraroMaj . 
-f39;Swifl;  etreaVa. 
+   7  Swift ;  stroalft, 
+  71  N«ir  X  Drac^min. 

+  5B'V,BWifl;  NllTOlia. 

+  5:Slon-. 
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[No.  118. 


Day. 

Sun. 

Moon. 

0 

a 

Mean 
Time  at 

Sideraal 
Time  si 

.c 

.ii  1; 

Long,  of 

i  mmrent 
Noon. 

Mean 

d 

a 

S 

Ill 

Heit. 

Biws. 

Kixw. 

Southa. 

Termi- 

Noon. 

I" 

s 

& 

nator. 

ni 

b 

m 

U    m 

h    in 

0 

b    m    s 

L    m   ■ 

305 

Tu 

•X3> 

31 

i!t 

57 

5  »3 

12  39 

+  -S'°  »• 

»3  43  4» 

14  41  50 

306 

W 

•X35 

3" 

18 

59 

5  51 

•3     5 

-1-62-9  t 

43  40 

45  46 

507 

'ill 

■1(3S 

29 

'9 

0 

6  24 

14  '3 

+  507  a. 

43  4° 

49  43 

508 

F 

■I!4i 

A 

27 

■9 

2 

7     3 

"5     3 

+  38-58. 

43  4> 

53  39 

309 

H 

•843 

»5 

'9 

4 

7  49 

■5   54 

+  263  X. 

43  4» 

'4  57  3« 

310 

S 

•846 

»+ 

.9 

5 

844 

16  47 

+  14-1  B. 

43  44 

IS     1  ji 

l'> 

M 

•849 

»J 

'9 

7 

9  47 

17  40 

+    19  *• 

43  4:- 

5  »9 

J12 

K 

'J'l! 

•852 

22 

'9 

9 

10  57 

18  33 

-  103  K. 

43  5' 

9  »5 

3n 

9 

w 

-S54 

20 

'9 

10 

12   12 

19  25 

-22  4B. 

43  56 

13  oa 

3'4 

10 

'I'll 

■«5; 

19 

19 

12 

13   30 

20  18 

-346  E. 

44     » 

17  19 

J'5 

II 

¥ 

■Sbo 

17 

■9 

'4 

H  50 

21   11 

-468  K. 

44     8 

21    IS 

316 

12 

b 

■862 

16 

'9 

lb 

16  12 

22       6 

-59°  E- 

44  >S 

25  11 

J'7 

'1 

S 

■865 

"4 

'9 

■  8 

17   36 

»3     ' 

-711   »■ 

44  »4 

19    « 

3.x 

'4 

M 

■S6S 

12 

19 

'9 

t^ets 

23  ^9 

44  33 

33     5 

319 

'5 

'ii- 

■871 

II 

19 

21 

448 

-t-84'6ii. 

44  43 

5^    1 

310 

lb 

\^ 

■«73 

10 

'9 

13 

5  28 

0  58 

+71-4  M- 

44  53 

40  5I 

311 

1- 

Til 

•8-6 

9 

'9 

»S 

6   16 

■   57 

+60-3  M. 

45     S 

44  54 

jii 

iH 

!<' 

•879 

8 

'9 

»7 

7  II 

»  55 

+  4«1M. 

45   '7 

485. 

3»3 

'9 

H 

•882 

7 

■9 

28 

8   11 

3  5' 

+  3S'9>'- 

45  3' 

5248 

314. 

20 

s 

•X«4 

6 

'9 

30 

9  '7 

4  44 

+238  u. 

45  45 

■5  5«  44 

3»5 

21 

M 

■887 

4 

'9 

3' 

10  24 

5  33 

+  11-6  M. 

46    0 

16    0  41 

326 

22 

Tr 

■S90 

3 

'9 

33 

1 1    30 

6  io 

—  06  >i. 

46  IS 

1  " 

3»7 

23 

W 

■K93 

2 

'9 

34 

12  35 

7     4 

—  12-7  «. 

46  32 

8  34 

3X8 

>4 

Tti 

:^^l 

0 

'9 

3«> 

'3  39 

7  46 

-249  M. 

46  49 

12  30 

3*9 

»5 

f 

'2 

'9 

37 

14  42 

g  28 

-37OU. 

47     7 

16  %7 

330 

2<l 

8 

'901 

5« 

19 

39 

tS  46 

9    9 

-49-2  11. 

47  »5 

20  13 

33' 

27 

S 

•904 

S7 

'9 

40 

16  50 

9  51 

—  61-3  M. 

47  45 

24  10 

331 

2!i 

M 

■906 

S6 

'9 

4» 

'7  55 

10  36 

-735  >'■ 

48     5 

2«    17 

333 

»9 

I'l' 

909 

55 

'9 

44 

19    0 

■  I   21 

-85-7,1. 

48  26 

3»  «J 

334 

JO 

W 

•912 

54 

'9 

45 

20       3 

12     9 

»3  48  47 

16  36  10 

d 

Loat  Quarter     8 
First  Quarter  21 


b    ui 

5     2 
JI  43 


d    h    in 

New  Moon   14  20    8 
Full  Muon    30     3  10 


Meteor  NoU*. 
The  two  nioel  interesting  November  abowera  are  tbe  LebniiU,  B.A.  149°,  Dec. 
4-12°,  mai.  Nov,  14,  nml  ijie  Andrirmeila,  B.A.  24°,  Dec.  -1-44^.  mai.  Not.  27 : 
but  no  great  display  of  eitber  is  expected  thin  year.  Other  well-market!  shower* 
an-  the'  Taurid\  R.A.  60',  Dec.  -|-io^  and  Lwi  Mhinridf.  R.A.  1 55=,  Dec.  -^40°. 
t'irt-ball  dales:  — Nov.  i,  5,  14,  20,  and  29. 


Duration, 

E.A. 

Di'C. 

Remnrlu. 

Durntion. 

E.A. 

Dec. 

Remuki. 

Not.  24-30    ... 

0 
24 

0 

-f44 

V.«low;  Irnined. 

Oct..  Not.,  Deo. 

0 
14a 

0 

-1-27 

Very  swifl 

tX-t.  30-KoT.  1 

43 

-t-21 

f^low  ;  brilliiini. 

Oct,  Nov.,  Dec. 

'+1 

-1-49 

Very  swift. 

Oot.is-Nov.  28 

60 

-l-ic 

Rather    slow  ; 

Not.  11-15 

'49 

+  ii 

Swill,  rtriMib. 

bright.. 

Not.  13-ag 

'55 

+*o 

8wift.  (trvakt. 

j 

Jf or.  37-30 

60 

4-49 

Very  swift. 

Not.  14-17 

166 

+  V 

.Swill;  stroslu. 

Novrmber  9  ... 

102 

-t-73 

Ver\  Bwia. 

Not.  30- Dee.  4 

194 

+43 

V. swift;  ftraka. 

j  Nor.  ij-t6 

'IS 

-t-4' 

ibwiW  ;  sUeoV*.  \\"&oi.  \-t    .\^^,8  -(-52 

Rnlbi-r  slow. 

\ 

Ephemerid«$. — Eelipset. 


n 


Ukanus  (y). 

.    ' 

B.A. 

Deo. 

I)iara. 

Rises. 

1 
Transits.   Seto. 

h  m  > 

h  m 

h  m  1  h  m 

I 

12  46  38 

4  15  S. 

3-8 

12  18 

18  0  23  42 

3>i 

12  46  42 

4  14 

3-8 

10  20 

16  2  '21  44 

2'. 

"  43  55 

3  56 

4-0 

8  19 

14   2 

19  45 

I 

12  39  26 

3  27 

4-0 

6  13 

"  59 

»7  45 

I 

»2  34  59 

2  59 

39 

4  8 

9  57 

15  46 

31 

12  32  13 

2  43 

3-8 

2  6 

7  56 

13  46 

30 

12  32  7 

2  44  S. 

3-8 

0  8 

5  58 

II  48 

NZPTUNE 

m- 

li 

3  33  45 

17  24  N. 

1-3 

I  13 

8  49 

16  25 

3^1 

3  32  27 

17  22 

13 

23  10 

6  50 

14  26 

2: 

3  33  12 

17  26 

1-3 

21  12 

4  53 

12  30 

i| 

3  35  52 

17  37 

13 

19  16 

2  58 

10  36 

30 

3  51  47 

18  28 

1*3 

"  35 

19  18 

3  5 

29 

3  53  8 

18  31 

i"3 

9  37 

17  21 

1  9 

ler  28 

3  52  26 

i8  27 

13 

7  39 

15  22 

23  5 

28| 

3  50  0 

i8  19 

1-3 

5  40 

13  22 

21  4 

er  27 

3  46  37 

18  8 

i'3 

3  39 

II  20 

19  I 

jr  27 

3  43  29 

17  58 N. 

i'3 

I  39 

9  19 

16  59 

«. — ^In  quadrature,  January  i'  14*;  June  30*  a*.  Stationary,  January 
June  ij'  as**.    In  opposition,  March  31'  c'*.    In  conjunction,  October 

M. — Stationary,  February  4''  y*;  September  %*  ai''.  In  quadrature, 
f  13*  13'';  August  13''  i'.  In  conjunction.  May  18'  8*.  In  oppo- 
orember  ic"  i%\ 


ECLIPSES  IN  1887. 
j&a  1887  there  \rill  be  two  eclipses  of  the  Sun  and  two  of 

L  A  Partial  Eclipse  of  the  Moon,  February  7-8. 
(Invisible  at  Greenwich.) 

d    h  m 

First  contact  with  Penumbra Feb.  7  ao    a'5 

„  „  „    Shadow at  I4'» 

Middle  of  Eclipse    a»  »a*i 

Last  contact  with  Shadow 13  30-0 

„         „  „   Penumbra 8    0417 

Magoitacle  of  Eclipse  (Moon's  diameter=i)  o-43a 

at  emtact  with  the  Shadow  takes  place  at  $i°  towards  the  E.  of  the 
I  die  last  contact  at  27°  t(  wards  the  W.  (for  Dir0et  image). 
U  C 


u 


Ephemeridet. 
Mmcimr(\f). 


[No. 


ISS7. 

RA 

Dee. 

Dura. 

Si.. 

TnuuiliL 

h  m  ■ 

0     1 

$1 

h  m 

h  m 

January 

I 

17  20  49 

22  25  a 

5-4 

18  37 

33  39 

II 

18  22  56 

23  54 

5*o 

19  14 

23  3 

21 

19  30  0 

23  23 

4-8 

»9  37 

23  31 

3« 

20  39  22 

20  32 

4-8 

19  49 

0  0 

February 

10 

21  49  27 

15  13 

4-8 

19  43 

0  38 

20 

22  58  2 

7  368- 

54 

19  34 

0  58 

March 

2 

23  55  37 

0  43  N. 

6-6 

19  7 

I  16 

12 

0  18  21 

5  27 

90 

18  23 

0  59 

22 

23  57  56 

3  15  N. 

II'O 

17  32 

23  52 

April 

I 

23  36  37 

'  35  S. 

10*6 

16  58 

22  54 

II 

23  45  31 

3  6 

9-0 

16  37 

23  26 

21 

0  18  24 

0  528. 

7-6 

16  21 

23  22 

May 

I 

I  6  13 

4  iN. 

6-4 

16  7 

23  31 

II 

2  6  34 

10  39 

5-6 

15  S3 

22  53 

21 

3  21  57 

17  57 

5-2 

15  50 

23  31 

31 

4  52  " 

23  41 

5*2 

16  3 

0  18 

June 

10 

6  22  2 

25  22 

5-6 

16  40 

I  8 

20 

7  35  4 

23  21 

6-6 

•7  30 

I  42 

30 

8  26  12 

19  29 

8-0 

18  4 

I  S$ 

July 

10 

8  52  42 

15  34 

9-6 

18  12 

I  40 

20 

8  49  55 

13  24 

II'O 

17  38 

0  58 

30 

8  23  43 

14  21 

II'2 

16  26 

23  46 

August 

9 

8  10  20 

17  2 

9-2 

IS  23 

22  57 

19 

8  4«  3 

18  4 

6-8 

15  12 

22  52 

29 

0  47  45 

14  54 

5*4 

16  2 

23  22 

ijeptember 

8 

II  I  29 

8  8 

5-0 

17  13 

23  56 

18 

12  7  52 

0  16  N. 

4-8 

18  18 

0  20 

28 

13  7  32 

7  16  8. 

5-0 

19  18 

0  40 

October 

8 

14  3  20 

13  53 

5'2 

20  7 

0  56 

18 

14  56  »3 

19  12 

5-8 

20  S2 

I  10 

28 

15  42  22 

22  40 

6-8 

21  19 

I  16 

November 

16  4  51 

23  13 

8-4 

21   0 

0  59 

17 

15  33  II 

18  48 

9-8 

19  14 

23  39 

27 

15  3  26 

14  39 

8-2 

17  49 

22  36 

December 

IS  31  39 

16  54 

6-4 

17  55 

22  29 

17 

16  25  26 

20  44 

5*4 

18  34 

22  44 

27 

17  28  26 

23  348. 

5-0 

19  15 

23  8 

At  greatest  elongation  :— 18°    9'  E.,  Unrcb  4"'   aj""  ;    27°  ao'  W., 
18V!  iS^Si'M-JunejCix";  18° 35'W., Augurt  16*  8";  »3"48'E.,Oi 
«6«  15";  ao"^  3»'  W.,  December  4''  zo''. 

In  Buperior  conjunction :—  Febrtiarj-  6'  6^ ;  Mny  17*  »* ;  September  10 
In  inferior  conjunction  :— March  zi""  is*;  Julj  »8''  17]";  NoTember  17 


StationuT :— March  ii""  is"";   April  j*  i*;  July  14'  a*;  August  7* 
XoTember  6*  ao* ;  November  i(fi  1 1". 


1S87.] 


Ephfmtriilt*. 
Viwra  (  ?  ). 


I& 


i»87- 

RA. 

D«. 

Vmm. 

RiMi. 

Tmnsiu. 

Sets. 

b 

m   a 

0   . 

b  m 

h  m 

h  m 

Jwiuary 

I 

'9 

'7  55 

23   '3f*- 

9-S 

30  42 

0  35 

4  29 

II 

20 

««  35 

21  17 

lo-o 

20  43 

0  49 

4  56 

21 

21 

3  25 

18  18 

lO'O 

20  36 

1   I 

5  27 

3' 

21 

53  8 

14  27 

IO-2 

20  24 

1   12 

U     0 

February 

lO 

22 

40  5' 

9  57 

10-4 

20  8 

I  20 

6  3i 

20 

23 

27  • 

5  oS. 

IO-6 

19  49 

t  27 

7  5 

Uarch 

2 

0 

12  14 

0  9  N. 

lO'S 

19  28 

•  32 

7  37 

12 

0 

57  12 

5  '9 

1 1-0 

«9  7 

I  38 

8  9 

22 

t 

42  36 

10  18 

1  1*2 

18  50 

I  44 

8  39 

April 

t 

2 

29  3 

>4  53 

ri-6 

18  29 

'  5« 

9  14 

II 

3 

16  58 

18  52 

12*2 

18  13 

3  0 

9  47 

21 

4 

6  3' 

22  3 

12-6 

18  4 

2  10 

10  17 

% 

1 

4 

57  29 

24  '5 

•3-4 

'7  59 

2  21 

10  44 

II 

5 

49  9 

25  22 

14-0 

18  4 

2  ZZ 

n  3 

21 

6 

40  35 

25  '9 

14-8 

18  16 

2  45 

»«  15 

3> 

7 

3°  40 

24  8 

i6'o 

18  36 

2  56 

II  17 

Juoe 

to 

8 

18  25 

2.  56 

r7-o 

19  0 

3  4 

II  10 

20 

9 

3  9 

18  53 

1 8-8 

19  25 

3  'o 

«°  55 

JO 

9 

44  32 

15  10 

20*6 

19  49 

3  12 

'°  35 

July 

lO 

10 

22  17 

II  0 

23-0 

20  10 

3  10 

10  10 

20 

10 

56  10 

6  37 

25-8 

20  27 

3  4 

9  40 

3° 

1 1 

25  42 

2  12  N. 

29-4 

20  39 

2  54 

9  8 

Augtut 

9 

1 1 

49  42 

2  0  S. 

34-0 

20  43 

2  39 

8  33 

19 

12 

6  IS 

5  38 

40*0 

20  39 

2  16 

7  50 

29 

12 

12  29 

8  17 

46-6 

20  18 

1  43 

7  4 

September 

8 

12 

5  ii 

9  «7 

54"o 

'9  34 

0  56 

6  12 

18 

1 1 

47  3 

8  2 

58-4 

18  30 

23  53 

5  22 

28 

II 

26  32 

5  0 

58-0 

«7  '5 

22  53 

4  38 

October 

S 

11 

16  3 

I  49  s. 

52-5 

16  10 

22     S 

4  3 

18 

II 

20  20 

0  8  N. 

45*3 

15  26 

21  31 

3  38 

28 

1 1 

37  'o 

0  29  N. 

38'8 

15  4 

21  10 

3  '7 

Jioreniber 

12 

2  53 

0  32  «. 

33-5 

'4  55 

20  56 

2  58 

'7 

12 

34  34 

2  37 

29'2 

14  58 

20  49 

2  40 

27 

J3 

10  19 

5  25 

25-9 

15  10 

20  46 

2  22 

December 

>3 

40  10 

8  3S 

23-0 

'5  25 

20  45 

2  5 

17 

'4 

30  44 

"  59 

20-8 

'5  46 

20  48 

'  50 

27 

•5 

'4  47 

IS  12  S. 

19-2 

16  8 

20  53 

'  38 

il  gnviteel  elongation: — 45''  32'  E..  July  15''  S"";  46°  47'  W.,  Deoeinber  i'  ii'. 
In  inTiTior  coiijiiiiolinii: — Seplpnitx'r  11''  4''.  ^ 

At  (jrenlwt  Ijrilliancy :— AucusI  16  ;  October  28, 
btittiooiir)  : — Augu»t  jS''  i^;  October  10''  i'. 
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Eclipses  in  1887. 


[No. 


II.  An  Annular  EclipKf  of  the  Sun,  1 887,  Febmary  22. 
(Livisible  at  Greenwich.) 

Elements. 
Greenwich  M.T.  of  (j  in  R.A.,  February  »»,  9''  13"  5«-5. 


©■»  and  t  'i  R.A.  ii'  xj"  »8»-»5. 

O         .        I. 

©■«  Declination lo     3  »7'3  S- 

( '»  Doclinoliun 10  37  18-33. 

0'»  Eqiiat.  Hor.  Parallui  8-9 

('«  Equal.  Hor.  Panillm  54  6-i 


Hourly  niotionB  9'-5z  itnd  116^44. 

.  I     If 

Hourly  moUon o  54'8  N. 

Hourly  motion 8   13-18. 

0'>  true  Seinidiameter  .  16  11-7 

('a  true  SemidiatnHer  .  14  46-0 


Eclipse  beginn    Feb 

Central  erlipse  begins 
Central  eolipse  at  nobn 
Gcntml  eclipae  ends  ... 
Eolipseende   


165  15  E.,  and  in  Lu.  37  39  & 

140  47  E.,         51  ;o 
134  51  W..        49  10 

69   J7  W.,  II    31 

91  41  W.,  718. 


h  m 

6  408  in  LoOj^. 

7  587 
9   131 

II      74 
II  15-4 

Tlie  path  of  the  central  »h»dow  Uta  almost  entirely  orer  the  South  Paoifio 
Ocean,  the  only  points  of  lind  from  which  the  annulnr  phase  could  poasiblr  be 
■sen  being  the  Mocqiiarie  Islands,  about  7-^  miles  to  the  south  of  New  Zealand, 
and  Iquique  and  Cobija  on  the  coast  of  South  America,  the  central  line  passing 
OTer  the  mouth  of  the  river  Ixta. 

HI.  A  Partial  Eclipse  of  the  Moon,  Augutt  3 
(Viaible  at  Greenwich.) 

d 

First  contact  with  Penumbra Aug.  3 

,,     Shadow 

Middle  of  Eclipse    

Lost  contact  with  Shadiw 

„  „         „     Penumbra.. 

Magnitude  of  Eclipse  (Moon's  diameter  «  1)  0-419 
The  first  contact  with  the  Shadow  takes  place  at  1 30°  towards  the  E.  of  tha 
N.  point;  the  last  contact  at  151°  towards  the  W.  (for  Dinct  inuige). 

l^.  A  Total  Eclipse  of  the  Sun,  1887,  Aiujiist  18. 

(Partly  visible  as  a  partial  eclipse  at  Greenwich.) 

Elements. 

Greenwich  M.T.  of  cf  in  R.A.,  Aug.  18.  i7»  15"  3o"-6. 


h    m 
6  1 1-9 

'  15-7 
8  48  9 

■  O       I'l 

II   159 


n 


O's  and  ((  s  R.A.  9'  51°"  31 '09. 


O's  Declination 11 

I's  Derlinntion 13 

O's  Equnt.  Hor.  Parallni... 
([  ■»  Equaf.  Hor.  Parallax . . . 


Eclipse  bejrins    Aug.  18 

Oi-atral  eclipse  begins 
C^^ntral  eclipse  at  noon 
Cenlnil  eclipse  ends... 
£oIi|»eends 


Hourly  motions  9*'3o  and  i4fi*-54. 

5-1  N.     Hourly  motion 048*8 

11-7N.      Hourly  motion 9  i»-o 

8-7  O's  true  Seinidiameter  .  15  50-6 

13-5  (t's  true  Semidiametcr  .  16  i6-j 


'5 
16 

17 
18 

'9 


01  O         I 

5-5  in  Long.  34  30  E.,  and  in  IM.  j?  17  J*". 
Ill  II  15  E..  51  38 

15-5  loj    oK..  5}  47 

53-1  173  11  E..  »4  34 

589  153  16  E..  9  57  U. 

The  path  of  totality  oommences  a  little  to  the  we.s(  of  Berlin,  which  lies  almost 
on  the  central  line,  pusses  onward  into  Russm,  the  total  pha'<e  being  visible  from 
Konigsberg  and  Wilnn,  and  nt  places  o  lillle  l.i  the  north  of  Moscow,  ihenceinto 
Siberia  and  ncross  Manchourin  and  the  !-«"n  of  .liipnn  into  Japan,  where  the 
central  line  liessome  70  milestolhenurlli  ol'Tokio.  'flic  lost  available  sLiiiim  is 
the  island  of  Bico  de  Oro  in  the  North  Pacific  Ocein.  The  duration  of  totality 
on  the  central  line  near  Moscow  it  about  147  seconds,  near  Tokio  about  190 
•eoooda. 


J 
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Ephemerides. — Eclipses. 
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.S87. 

RA. 

Dec. 

Diam. 

RiM«. 

Traiuils. 

Sola. 

h      ni      R 

h     m 

h      m 

h     III 

.laauarv 

I-'  46  3« 

4  IS  a. 

3-8 

12    iS 

iS      0 

23   42 

3« 

12    46    42 

4  14 

3-« 

10  20     16      3 

21    44 

Maroh 

»2  43  55 

3  56 

4-0 

8   19 

14       2 

»9  45 

Apr.l 

t2  39  26 

3  27 

4'o 

6  13 

"  S9 

«7  45 

lUy 

>2  34  59 

2  59 

39 

4     « 

9  57 

IS  46 

31 

»2  32   '3 

2  43 

3« 

2     6 

7  56 

13  46 

Jane 

1 

30 

12  32     7 

2  448. 

3-8 

0     8 

5  58 

II  48 

Neptuxe 

C«?). 

January         I 

3  33  45 

17  24N. 

1-3 

I   13 

8  49 

16  25 

3" 

3  32  27 

17  22 

13 

23  10 

6  50 

14  26 

Marrh            2 

3  33  12 

17  26 

I '3 

31     12 

4  S3 

12    30 

April             I 

3  35  52 

17  37 

13 

19    16 

2  58 

10    36 

July              30 

3  5'   47 

18  28 

1*3 

II  35 

19  18 

3     5 

August        29 

3  53     8 

18  31 

13 

9  37 

17  21 

I     9 

J^epu-mber  28 

3  52  26 

18  27 

>"3 

7  39 

15  22 

23     5 

Ociolier       28 

3  5°     0 

18  19 

13 

s  40 

13  22 

21     4 

November  27 

3  46  37 

18     8 

13 

3  39 

tl    30 

19     1 

December  27 

1 

3  43  29 

17  S8N. 

«-3 

I  39 

9  19 

16  59 

tJnmiia. — In  qmidmlur*".  Jnniinrr  i""  14'';  Juiie  30''  i*".  Slntionirr,  Jnniiarjr 
•6'  is';  Jane  15''  ij''.     In  oppOBitiou, Mufch  ji"*  t"".     In  eo!ijuni.tion,Octi>bfr 

5*15'. 

Septune. — SloUonnry.  February +'' 7'' ;  September  i''  11''.  In  qimdrnliire, 
February  i]'  13';  Aujtiist  13''  i'.  In  coDjuncLioa,  May  18''  S*>.  In  oppo- 
•iuon,  NoTeiuber  lo*  18''. 


% 


ECLIPSES  IN  1887. 
tlie  year  1887  there  will  be  two  eclipses  of  the  Sun  and  two  of 
Hoon. 

I.  A  Paftial  Edijife  of  lite  Moon,  Fthruartj  7-S. 
(Invisible  at  Greenwich.) 

d    h  m 

Firrt  contact  with  Peniimbra Feb.  7  ao    »-5 

.,  „  „     Shadow 11   J4'» 

Middle  of  Eclipse    a»  2i-i 

leal  contact  Willi  .Shadow »3  jo'o 

„  „  „    I'enunibrn 8     o  417 

Magnitude  of  Eclipse  (Moon's  dianieter=  1)  o'43a 

Tbe  0r«t  contact  with  the  Shadow  takes  place  at  51°  towards  the  E.  of  (he 
K.  point!  the  last  contact  at  17°  t(  wards  the  W.  (for  Direct  image). 

vot.  r,  c 
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OccuUatioTu,  1887. 


[No.  118. 


Date. 


Apr. 

2 

7 
7 
8 

9 
II 

14 

*5 
29 

30 

30 

May 

4 

4 
12 
18 
29 

29 

30 
Jane 

2 

4 

5 

6 

10 

July 

I 

6 

6 

8 
16 
16 
17 
25 
31 
Aug. 

5 
7 
8 
8 

12 
22 


Gta 


Mag. 


B..\.C.  2731 
46  Virginia 
4S  Virginis. . 
t>4  Virginis.  . 

i'  Libma 

29  Opliiuchi 
57  Sogittarii 

48  Tauri 

3  Cancri  . . . . 
54  Cancri  . . 
0'  Cancri . .  . . 


y'  Virginis  . . 
B.A.C.  4277 
ir  Cnpricorni 
29  C«ti  . . . . 
45  Ijeonis  . . 
p  Leonis  . . . . 
a  Leonis  . . . , 


94  Virginis . . 
49  Liiirtc     . . 
29  Ophiuchi 
B.A.C.  60S1 
45  Capricorni 

ij  LibrsB  .... 
B.A.C.  7053 
0  Capricorni 
42  Aquarii  .  . 

85  Tauri 

a  Tauri    .... 
115  Tauri    . . 
B.A.C.  4277 
21  tjagittarii 

70  Aquarii . 
B.A  C.  81  . 
26  Ceti  . . . 
29  Ceti  . . . 
48  Tauri  . . . 
65  Virginis. 
B.A.C.  6081 
£1  Sagittarii 
45  Capricorni 


29  Sagittarii 
/  Sagittarii . . 


H 

6 
6 
6 
6 
6 

Si 

6 

6 

H 
6 


Diap. 


h  m 

9  20 

9  23 

10  59 

13  12 


Angl*. 


SSt 
16 


14  sfi 

9  o 


12 
9 


>3 
36 


la  25 

12  25 

13  40 
«S  35 

14  52i 
837 

II  10 

7  46 

8  29 

7  55 

8  5» 

8  40 

11  49 

9  «3 
9  49 
9  49 

12  48 


>3  51 
13  16 

13  5°* 
8  20 

12  23 

13  14 
>5  53 
«i  57 
15  24 

14  18 
8  34 

5  59 

6  54 
"  '5 

10  43 

11  27 


97 
164 
141 

"5 
7« 

134 
73 

132 

99 

M3 

47 

66 

28 

73 

79 

142 

»3« 
41 

197 
167 

93 
126 

103 
166 

112 
III 

IIS 

116 

I 

73 
180 

105 

139 
100 

40 
2 

64 
126 

"5 

130 

84 

34 
89 


Brap. 


AngU. 


h  m 
10  30 
to  6 

12   2 
14  22 

8  38 

14  19 


16 

9 
13 


9 

36t 

4* 


10  27 
"  53 

'3  8 
»3  46 
16  57 
15  50 

9  34 
12  3 

8  6 

8  39 

8  30 

9  59 
9  39 

12  53 

10  4 
10  53 
10  54 

13  45 

13  45 

15  33 

14  40 

8  45 
13  29 

13  38 

16  57 

2 

5 

15  '4 


13 
16 


26J 

14 
56 


13  »9 

n  24t 

I  a  3°t 


288  I 
246  I 
271 
282 

3i° 

254  j 
28:  j 

2>S 

281 

249 
342 

341 

375 
366 
241 
362 
368 
9 

314 

332 
297 
254 
235 

231 
237 

237 
306 

317 

328 

266 
225 

249 

J73 
306 
272 
302 

259 
271 
261 
232 
233 

314 

348 


Occuttations,  1887. 
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DM*. 


Stv. 


Sept. 
26 
26 
26 

28 

Oct. 
I 
6 
6 
6 
6 
8 
10 
12 

H 
26 

28 

29 
29 
29 
*9 

I  XOT. 

i      2 
I       2 

6 

.    8 
I     8 

.8 

18 

20 

20 

20 

Dec. 


5 
18 

27 


B.A.C.  7053 
0  Capricorni 
V  Capricorni 
42  Aquarii . . 


15  Ceti  . . . 
75  Tauri . . . 
e'  Tauri  . . . 
B.A.C.  1391 
a  Tauri  . . . 
71  Ononis  . 
i'  Cancri  . 
a  Leonis . .  . 
a  Capricorni 
9  Capricorni 
70  Aquarii . 
B.A.C.  81  . 
26  Ceti  . . . 
29  Ceti  . .  . 
33  Ceti  ... 
35  Ceti  ... 
H  Ceti 


B.A.C.  1351 

75  Tauri 

jr  Geminorum 
7  Leouia .... 
1^  Leonis .... 
a  Sagitlurii 
t^  S:w2nttarii 
B.A.C.  7202 
B.A.C.  7209 
19  Capricorni 

119  Tauri  . . 

1 20  Tauri  . . 
7  Leonis .... 
I  Capricorni 
75  Tauri 


Si 
Si 
6 

6 
4i 
S 
I 

Si 

4i 

^i 

Si 

4 

6 

H 
6 

eh 


6J 
6 

H 

6 

5 

4 

6 

6.1 

6 

Si 
6 

Ai 
6 


Disap. 


h  m 
5  35 

5  36 

12  I 
10  14 

13  9 
10  45 

10  54 

11  45 
15  20 
II  56 

15  48 

16  44 


18 
32 
50 


11  32 
7  22 

10  40 

12  58 
43  54 
14  34 

16  19 
18  41 
10  34 
10  3oi: 

13  52 
23 

2 
46 

35 


8  30 

4  28: 

5  o 
17  18 

5  58 

6  26 


Angle. 


84 

84 

119 

121 

3 

38 

150 

113 

136 

80 

i6i 

108 

88 

81 

86 

113 

63 

41 

13 

63 

lOI 

358 
132 
162 

56 
62 

156 

103 

56 

30 

97 

84 
108 

133 
100 

87 


Beap. 


h  m 
655 
655 

12  48 J 
II   I 

13  50 
II  39 

11  8 

12  40 
16  2 

13  I 

16  16 

17  50 
9  29 

5  52 
9  7 

12  21 

837 
II  57 

13  44 

15  3 
'5  38 

16  30 
19  21 

10  51 

11  8 

14  42 

4  SO 
7  5 

6  2 
6  32 
9  i°t 

5  18 

5  46 

18  27 

6  59 

7  35 


Angle. 


259 
260 
209 
192 

302 
287 

175 
211 

195 
262 
208 
283 
243 
254 
224 

193 

245 
263 

297 
252 
221 

341 
215 
197 
321 
321 
197 
244 
274 
298 
229 

256 

23' 
266 

23s 


X  Star  below  tlie  horizon. 


*  Star  setting. 


U«  angtn  are  reckoned  from  the  true  K.  point  towarda  the  right  of  the  Moon'i 
inTerted  image,  in  the  direction  N.,  E.,  S.,  W. 


^^^^    22                         Jupiter's  Satellites,  1887. 

1 

^^B           PHENOMENA  OF  JIJPITEE'S  SATELLITES,  tSsj 

^^P                   January. 

January  (con.). 

January  (eon.). 

Febrm 

r                 d     b    m 

d    h    m 

d    b    m 

d    h   a 

1                  1     1   18  ii.  Ec  D. 

13    5  421.  Tr.l. 

35  22  25  ii.  Ee.  D. 

6    s  ») 

^^L               6  19  ii.  Oc.  B. 

7  54  i.  Tr.  E. 

26     3  26  ii.  Oc.  B. 

16    i 

^H              16  3a  i.  £c.  D. 

14  46  ii.  Tr.  I. 

II     9  i.  Ec.  D. 

17  3: 
7    0  r 

^H               19  51  iii.  Tr.  I. 

17  21  ii.  Tr.  E. 

14  33  i.  Oc.B. 

^^M              19  5X  i.  Oc.  B. 

14    1   50  i.  Ec.  D. 

17  16  iii.  Ec.  D. 

1  s 

^^B              a  I  48  iii.  Tr.  E- 

5  14  i.  Oc.  R. 

19  14  iii.  Ec.  B. 

>>  4 

^H          a  14  49  i.  Tr.  I. 

1$     0  10  i.  Tr.  1. 

22  23  iii.  Oo.  D. 

14  » 

^H               17     I  i.  Tr.  E. 

1  22  i.  Tr.  E. 

»7     0     5  iii.  Oc.  B. 

20  It 

^H              22  47  ii.  Tr.  I. 

6  34  ii.  Ec.  D. 

9  29  i.  Tr.  I. 

»3  4 

^H           3     I  23  ii.  Tr.  E. 

1 1    34  ii.  Oc  B. 

II  41  i.Tr.  E. 

i  18  4 

^H              II     0  i.  £c.  D. 

2o  191.  Ec.  D. 

19  59  ii.  Tr.  L 

20  5 
9    3  3 

^^H              14  It  i.  Oo.  B. 

23  41  i.  Oc.  B. 

22   }2  ii.  Tr.  E. 

^H          4    9181.  Tr.  I. 

16     46  iii.  Tr.  I. 

28     5  37  i.  Ec.  D. 

8  a 

^H               II   30  i.  Tr.  E.' 

5  55  iii.  Tr.E. 

9     1  i.  Oc.  B. 

U  S 

^^1              14  44  ii.  E&  D. 

18  39  i.  Tr.l. 

29     3  57  i.  Tr.  I. 

18  I 

^^H              19  38  ii.  Oo.  R. 

»o  51  i.  Tr.  E. 

6    9  i.  Tr.  E. 

10     I   1 

^^H          5     5  22  iii.  Ec.  D. 

17    4    5  ii.  Tr.  I. 

II  42  ii.  Ec.  D. 

3 

^^H                5  29  i.  Ec.  D. 

6  39  ii.  Tr.  E. 

16  42  ii.  Oc.  B. 

6  1 

^^H                7  24  iii.  Ec.  B. 

14  47  i.  Ec.  D. 

30    0     5  i.  Ec.  D. 

Mt 

^H                8  so  i.  Oc.  B. 

18  11  i.  Oo.  B. 

3  29  i.  Or.  B 

^^H               10     9  iii.  Oc.  D. 

18  13     7  i.  Tr.  I. 

12     6  iii.  Tr.l. 

IS  H 

^^H               12     s  >■■'  O*-'-  ^' 

15   19  i.  Tr.  E. 

13  46  iii. Tr.E. 

II     1     3 

^H           6     3  47  <   Tr.  I. 

19  51  ii.  Eo.  D. 

22  26  i.  Tr.  I. 

3  35 

^H                5  59  i.  Tr.  E. 

19    0  51   ii.  Oc  R. 

31     0  3'   i.Tr.E. 

9  » 

^H              12     7  •>■  Tr.  I. 

9   15  i   E<'.D. 

9  16  ii.Tr.l. 

^H              14  43  ii.  Tr.  E. 

12  40  i.  Oo.  B. 

II  48  ii.  Tr.  E. 

12      7   4 

^H              13  57  i.  Ec.  D. 

13   18   iti.  Ec.  D. 

18  34  i.  Eo.D. 

9  1 

^H          7     3  19  i.  Oc.  B. 

1517  iii.  Ec.  B. 

21  57  i.OcB. 

,6? 
"  4 

^H              22  16  i.  Tr.T. 

18  22  iii.  Oc.  1). 

^H          8     0  28  i.  Tr.  E. 
^^1                4     I  ii.  Ec.  D. 

20     9  iii.  Oe.  B. 
20     7   36  i.  Tr.  1. 

February. 

"3     3  S 

7   « 

^H                8  57  ii.  Oc.B. 

9  48  i.  Tr.  E. 

I   16  54  i.Tr.  r. 

19  s 

^H               18  23  i.  Eg.  D. 

17  24  ii.  Tr.  r. 

■  9     5  i.Tr.E. 

2.    t 

14  2  r 

^^1              21  48  i.  Oc.B. 

19   58  ii.  Tr.  E. 

2    0  59  ii.  Ec.  D. 

^^H           000  iii.  Tr.  I. 

21     3  44  i.  Ec.  D. 

5  58  ii.  Oo.  B. 

4  «9 

^H                 1   54  iii.  Tr.  £. 

7     8  i.  Oc.  B. 

13     2  i.  Ec.  D. 

'4  '1 

^H                16  44  i.  Tr.  I. 

12     2     4  i.  Tr.  1. 

16  25  i.  Oc.B. 

>6  4i 

^F                18  57  i.  Tr.  £. 

4  16  i.  Tr.  E. 

21   14  iii.Ec.  T>. 

22  a 

f                  10     I  27  ii.  Tr.  I. 

9     8  ii.  Ec.  D. 

23  1 1  iii.  Ec.  B. 

«S     '   39 

L                        42  ii.  Tr.  E. 

14     9  ii.  Oc.  B. 

3     2  19  iii.  Oo.  D. 

20  36 

^^                12  54  i.  Ec.  D. 

22  12  i.  Ec.  D. 

3  57  iii.  Oc.  B. 

"  43 

^H                16  17  i.  Oc.B. 

23     I   36  i.  Oc.  B. 

1 1  22  i.  Tr  I. 

16  6  i 

J^           II    II    13  i.  Tr.l. 

8     8  iii.  Tr.l. 

13  33  i.Tr.E. 

to  58 

f                       13  25  i.  Tr.E. 

9  52  iii.  Tr.  E. 

22  32  ii.Tr.l. 

16  48 

1                        17  t8  ii.  Ec.  D. 

20  33  i.  Tr.  I. 

4     I     5  ii.Tr.  E. 

20    7 

1                       S2  1 5  ii.  Oc.  B. 

22  44  i.  Tr.  E. 

7  30  i.  Ec.  D. 

17    s    » 

1                IS    7  'i  '■  Ec.  D. 

24     6  42  ii.  Tr.  I. 

10  S3  i.  Oc.  B. 

7    4 

^^L                 9  19  iii.Ec.  D. 

9   15  ii.  Tr.  E. 

5     5  49  >.  Tr.  I. 

9  5« 

^^M              10  45  i.  Oc.B. 

16  40  i.  Ec.  D. 

8     I  i.Tr.E. 

II  26 

^^H               1 1  20  iii.  Ec.  B. 

20     5  i.  Oc.  B. 

14  15  ii.Ec.  D. 

<S     3 

^^H                14  17  iii.  Oc.  D. 

15  15     I  i.  Tr.l. 

19   13  ii.  Oc,  B. 

I-  14 

^H                16    8  iii.  Co.  B. 

17  13  i.Tr,  E. 

6     1  58  i.  EcD. 

««     3  M 

1887.] 
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Wnwy  (eon.). 

March  (con.). 

March  (non.). 

March  (con.). 

i  k  m 

d    h   m 

d    h   m 

d    h   m 

«  «   1  ii.Tr.K. 

J  17  18  iiiOcP. 

17  21     0  iii  EcP. 

31    4    8  iEc. P. 

II  17  LEcD. 

18  38  iiiOcB 

22  14  i.  Tr.  I. 

6  47  i  Oc  B. 

H34LOC.B. 

18  40  i  Tr.  I. 

22  51  iii  Ec  B. 

1}  ;30  i.Tr.I. 

20  51  iTr.B. 

18    0  20  iii  OcP. 

AprU. 

II  41  i-Tr.E. 

4    8  21  iiTr.  I. 

0  25  i  Tr.  E. 

1}  24  ii.  £e.  B. 

10  51  ii.  Tr.E. 

I  36  iii.  OcB. 

I     I  44  i.  Tr.  I. 

m  0  10  ii  Oc.  B. 

15     J  iEc.  P. 

13     I  iiTr. I. 

3  55  iTr.E. 

S+siEcP. 
)   t  I  Oc  B, 

|g  II  i.  OcB. 

15  JO  ii.Tr.E. 
li  50  iEc.P. 

4  56  iii  Ec  P. 

5  13     7  iTr.I. 

6  45  iii.  EcB. 

t3  35  iii.  Tr.  I. 
«  1    1  lit  Tr.  E. 

15  18  iTr.E. 

21  44  i  Oc.  B. 

7    4  iii.  Oc  P. 

6033  ii.  Ec  P. 

19  16  40  i.  Tr.  I. 

8  21  iii  Oc  B. 

}  5«  i.Tr.I. 

4  59  ii.  Oc.  B. 

ig  51  i.  Tr.  B. 

17  JJ  ii.  Tr.  I. 

;     «   0  i.  Tr.  E. 
i»44iiTr.I. 
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40  i.  Tr.  I. 
$4  i.  Tr.  E. 
51  L  Oc.  D. 
31  ii.  Tr.  I. 
17  i.  Ec.  B 

9  ii.  Tr.  E. 
1 1  iii.  Oc.  D. 
as  iiL  Oc  B. 


23 

July  (con.). 


d  b 

17  16 
18 

»3 

18  I 
ao 
»3 
»3 

19  4 

«7 

»9 

ao  14 

»7 

18 

ao 

ai  I 

3 

IS 

'4 

aa  9 

la 

la 

17 

»3  6 

8 

»4  3 

7 

7 

9 

»5 

17 

ao 

a: 

»S  > 

3 

IS 

16  I 

I 
7 

•9 
ai 
a7  16 
ao 
10 

43 

aS  5 

7 

«4 

16 

19  II 
14 

«S 

ao 

30  8 

10 

3»  5 

9 

9 


m 

38  iiL  Ec  D. 

IS  iii-  Eo.  B. 

9  i.  Tr.  I. 
ai  L  Tr.  E. 
19  i.  Oo.  D. 
19  ii.  Oo.  D. 

45  i.  Ec  B. 
38  iL  Ec  B. 
38  L  Tr.  I. 
51  L  Tr.  E. 
48  L  Oc  S. 
48  iL  Tr.  I. 

14  i.  Eo.  B. 
a6  iL  Tr.  E. 

4  iii.  Tr.  I. 
18  iii.  Tr.  E. 

7  i.  Tr.  I. 
ao  L  Tr.  E. 

17  i.  Oc  D. 

43  i.  Eo.  B. 

48  it  Oc  D. 
57  ii.  Ec  E. 

36  i.  Tr.  I. 

49  i.  Tr.  E. 

46  i.  Oc  D. 

6  ii.  Tr.  I. 
la  i.  Ec.  B. 

44  ii.  Tr.  E. 
10  iii.  Oo.  D. 
as  iii.  Oo.  B. 

37  iii.  Ec.  D. 
13  iii.  Ec.  B. 

5  L  Tr.  I. 

18  i.  Tr.  E. 

15  LOc  D. 

40  i.  Ec  B. 

7  iL  Oc  D. 

15  iL  Eo.  B. 
34  i-  Tr.  I. 

47  >•  Tr.  E. 
43  LOc  D. 

9  L  Ec.  B. 
iL  Tr.  I. 
iL  Tr.  E. 

5  iiL  Tr.  I. 
a  I  iii.  Tr.  E. 

3  i.  Tr.  I. 

16  L  Tr.  E. 
I  a  i.  Oc.  D. 

38  L  Ec  B. 

17  iL  Oc  D. 
34  iL  Ec  B. 
3a  i.  Tr.  I. 

45  i.  Tr.  E. 

41  L  Oc  D. 

6  L  Ec  B. 
43  iL  Tr.  I. 


»4 
3 


H 

Jupiter't  SateUite$,  1887. 

[No 

^P           JtUy  (ooo.). 

Augvjt  (coQ.). 

Aagtui  (oon.). 

8epln4 

^H       d    b   m 

d    h    m 

d    h    m 

d      b     OL 

^B     ]i    12  2Z  ii.  Tr.  E. 

12  20  50  ii.  Oo.  D. 

26    0    T  i.  Tr.  K. 

>    4  31 

^P           19  14.  ill.  Oc  D. 

13     I  47  ii.  Ec.  R. 

19    a  i.  Oc.  D. 

7  37 

^K^          ai  30  iii.  Oc.  B. 

12  26  i.  Tr.  I. 

22  16  i.  Ec  R. 

la  38 

^^H 

14  40  i.  Tr.  E. 

S7    a  18  ii.  Oe.  D. 

IS  16 

^^1 

14.    9  35  i.  Oo.  D. 

7     0  ii.  Ec  R. 

9     1  5» 

^H               Auffuit 

12  s6  i.  Be.  R. 
15     3  ii.  Tr.  I. 

16  23  i.  Tr.  I. 

18  37  L  Tr.  E. 

4     6 

6    21 

^V       1     0  37  iii.  Ec.  B. 

17   14  ii.  Tr.  E. 

28  13  32  i  Oc.  D. 

«  37 

^H              a  12  iii.  Ec  R. 

15     3  31  iii.  Oo.  D. 

16  4S  i   Ec.  B. 

»J     1 

■             3     I  i.  Tr.  I. 

5  4T  iii.  Oc.  B. 

20  30  ii.  Tr.  I. 

10    a    6 

H             5  14  i.  Tr.  E. 

6  56  i.  Tr.  I. 

23     8  ii.  Tr.  E. 

7  50 

^H       I     0  10  i.  Oc.  D. 

8  36  iii.  Ec.  D. 

29  10  S3  i.  Tr.  I. 

la  13 

■             3  35  i-  ^«  K. 

991.  Tr.  K. 

11   59  iii.  Oc.  D. 

ao  ai 

H             4  47  ii.  Ol-.  D. 

10  10  iii.  Ec.  R. 

13     6  i.  Tr.  E. 

aa  36 

^B            9  SI  ii.  Be-  K. 

16     4.     5  i.  Oj.D. 

14  IS  iii.  Oc.  R. 

11   17  3t 

^P          zi  30  i.  Tr.  I. 

7  24  i.  Ec.  B. 

t6   34  iii.  Ec.  D. 

*°  34, 

H           23  43  i.  Tr.  E. 

10  1 1  ii.  Oc.  D. 

18     7  iii.  Ec.  R. 

11    2     1 

^1         3   18  40  i.  Oc.  D. 

15     5  ii.  Ec.  B. 

30    8     2  i.  Oc.  I>. 

4  39 

^B            22    4  i.  Ec.  B. 

17     I  25  i.  Tr.  I. 

II   14  i.  Eo.  R. 

14  s* 

^1            23     3  ii.  Tr.  I. 

3  39  i.  Tr.  E. 

1541  i.  Oo.  D. 

■7    6 

^1        4     I  41  it  Tr.  E. 

22  34.1.  Oo.  D. 

20  18  ii.  Ec.  B. 

20  37 

^H              9  10  iii.  Tr.  I. 

18     I   53  i.  Ec.  E. 

31     $  23  i.  Tr.  I. 

aas^ 

^m            It   26  iii.  Tr.  E. 

4  24  ii.  Tr.  I. 

7  36  i  Tr.  B. 

IJ    0  }« 

H             IS  59  i-  Tr.  I. 

7     3  ii.  Tr.  E. 

^    4 

■              18   13  i.  Tr.  E. 

17  30  iii.  Tr.  I. 

la    1 

^H         513     91.  Oc.  D. 
■             16  32  i.  Ec.  R. 

19  46  iii.  Tr.  E. 
19  55  i.  Tr.  I. 

Septtmhtr. 

»$    J 
21   1+ 

■             |g     8  ii.  Oc.  D. 

22     8  i.  Tr.  E. 

I     2  32  i.  Oo.  D. 

>4     '  3° 

^B              23   10  ii.  Ec.  Ii. 

19  17    4  i.  Oc.  D. 

5  +2  i.  Ec.  R. 

II  36 

■         6  10  29  i.  Tr.  I. 

20  22  i.  Ec.  R. 

9  s»  ii.  Tr.  I. 

^1             12  42  i.  Tr.  E. 

23  33  ii.  Oc.  D. 

12  30  ii.  Tr.  E. 

IS    6  31 

^M         7     7  38  i.  Oc.  D. 

20    4  14  ii.  Ec,  R. 

23  53  i.  Tr.  I. 

9  3* 

^K           11     I  i.  Ec  K. 

14  25  i.  Tr.  I. 

222  iii.  Tr.  I. 

t$  aj 

^m            12  23  ii.  Tr.  I. 

16  38  i.  Tr.  E. 

2     6  i.  Tr.  E. 

tS    a 

^H            >s     I  ii.  Tr.  £. 

21   II  33  i.  Oc.  D. 

4  18  iii.  Tr.  E. 

16    3  s» 

^H             23  20  iii.  Oo.  D. 

14  50  i.  Ec.  B. 

ai     I  i.  Oo  D. 

6    6 

^1        8     I  37  iii.  Oc.  R. 

17  46  ii,  Tr.  I. 

3     0  II  i.  Eo.  R. 

10  41 

H             4  37  iii.  Ec.  D. 

20  24  ii.  Tr.  E. 

5     4  ii.  Oc.  D. 

la  57 

H             4  s8  i.  Tr.  I. 

22     7  44  iii.  Oc.  D. 

9  36  ii.  Ec.  R. 

17     I     1 

^H             6  1 1  iii.  Ec.  R. 

8  54  i.  Tr.  I. 

iS  23  i.  Tr.  I. 

4     1 

H              7  II  i.  Tt.  R. 

10    0  iii.  Oc.  R. 

20  36  i.  Tr.  E. 

10  3* 

H         9    a     7  i.  Oc.  D. 

II     7  i.  Tr.  E. 

4  15  31  i.  Oc.  D. 
18  40  i.  Eo  R. 

14  *> 

^1              5  30  i.  Ec.  B. 

1235  iii.  Ec.  D. 

aa  aj 

^H              7  39  ii.  Oc.  D. 
^B             12  28  ii.  Ko.  B. 

14    9  iii.  Ec.  R. 

23  15  ii.  Tr.  I. 

18    0  36 

13     6     31.  Oc.  D. 

5  1   53  ii.  Tr.  E. 

19  3t 

^H             23  27  i.  Tr.  I. 

9  19  i.  Ec.  B. 

12  SI  i.  Tr.  I. 

aa  a) 

^1       10     I  41  i.  Tr.  E. 

12  56  li,  Oo.  D. 

15     6  i.  Tr.  E. 

19    4  4< 

^1             20  37  i.  Oc.  I). 

17  42  ii.  Eo.  B. 

16  17  iii.  Oc.  D. 

7»< 

■           23  s^  >  ^  K. 

H    3  »4  i.  Tr.  I. 

18  33  iii.  Oo.  R. 

16  5j 

19    6 

^1        II     1  43  ii.  Tr.  I. 

S  37  i.  Tr.  E. 

ao  33  iii.  Ec.  D. 

^B              4  22  ii.  Tr.  £. 

25    0  33  i.  Oc.  D. 

aa     s  ■>>.  ^0'  K. 

ao     1     0 

^B            13  18  iiiTr.  I. 

3  48  i.  Ec.  R. 

6  10     I  i.  Oc.  D. 

3  '4 

^B            IS  3S  iii.  Tr.  E. 

7     8  ii.  Tr.I. 

13     9  i.  Ec.  R. 

4  31 

H            17  57  ••  Tr.  I. 

9  46  ii.  Tr.  E. 

18  17  ii.  Oc.  D. 

6    a 

H             20  10  i.  Tr  E. 

21  44  iii.  Tr.  I. 

'        22  54  ii  Ec.  R. 

14    1 

^1        la  ij     6  i.  Oc.  1). 

ai   S3  i  Tr.  I. 

7     7  »3  i.  Tr.  I. 

16  St 

■             18  a7  i.  Bo.  R. 

a6    0     1  iii.  Tr.  E. 

9  36  i.  Tr.  R 

at     0    • 

^1 

1       M 

87.] 

Jupiter's  Satellites,  1887.                          27            ■ 

mh^^eoa.). 

Decmier. 

JDtcember  (con.). 

Dtcember  (con.). 

m 

d 

h  m 

d     h    m 

d    h    m 

6  h.  Ec.  B. 

X 

4  13  i.  Ec.  D. 

II  aa  51  ii.  Oc.  B. 

22  10  53  iii.  Oc.  D. 

ij  L  Tr.  I. 

6  57  i.  Oe.  R. 

la    0  45  i.  Tr.  E. 

II     8  ii.  Ec.  D. 

j6  i.  Tr.  K. 

11  34  ii.  Tr.  I. 

19  14  i.  Eo.  D. 

la  45  iii.  Oc.  B. 

31  i.  OcD. 

3 

1     7  ii.  Tr.  E. 

a  I  58  i.  Oc.  B. 

13  3a  i.Tr.  I. 

36  i.  Ec,  H. 

1     a  i.  Tr.  I. 

13  14  48  ii.  Tr.  I. 

15    0  ii.  Oc.B. 

11  ii-Tr.  1. 

+  1 5  i.  Tr.  E. 

17     3  i.Tr.  I. 

IS  45  i.Tr.  E. 

50  ii,  Tr.  E. 

32  5t  i.  Ec.  P. 

17  ao  ii.Tr.  E. 

a3   10     5  i.  Ec.  D. 

5j  L  Tr.  I. 

4 

I  a;  i.  Oo.  E. 

19  15  i.  Tr.  E. 

11  58  i.  Oo.  B 

6  i.  Tr.  E. 

1 1  4c  iii.  Tr.  I. 

14  13  4a  i.  Ec.  D. 

14    7     a  ii.  Tr.  I. 

«  iu.  Tr.  I. 

1 3  37  iii.  Tr.  E. 

16  28  i.  Oo.  B. 

8    a  i.  Tr.  L 

••  ui.  Tr.  E. 

16  14  ii.  Ec.  D. 

15     414  iii.  Eo.  D. 

9  33  ii.  Tr.  E. 

1  i.Oc.D. 

aa     5  ii.  Oc.  B. 

5  43  iii.  Ec.  B. 

10  15  i.  Tr.E. 

5«  i  Ec  & 
1)  it  ii.  Oc.  D. 

ao  3a  i.  Tr.  I. 

6  aX  iii.  Oc.  D. 

25    4  33  i.  Ee.  D. 

la  4S  i.  Tr.  E. 

g  aa  iii.  Oc.  B. 

7  28  i.  Oe.  B. 

tT  X4.  ii.  Eo.  B, 

5 

17  ao  i.  Ec.  D. 

8  35  ii.  Ec.  D. 

26    0  25  ii.  Ec.  D. 

oij  i.Tr.  I. 

19  57  i.  Oc.  B. 

II   33  i.Tr.  i. 

0  56  iii.  Tr.  I. 

1  J7  i.  Tr.  E. 

6 

II   59  ii.  Tr.  I. 

12   14  ii.  Oc.  B 

»  32  i.  Tr.  I. 

«i  3a  i.  Of.  D. 

14  3 1  ii.  Tr.  E. 

13  4S  i.  Tr.  E. 

I  47  iii.  Tr.  E. 

irtta4  i.Ec& 

15     3  i.  Tr.  I. 

16    8   II  i.  Ec.  D. 

4  aa  ii.  Oc.  B 

k}7  ii.  Tr  I. 

17  15  i.  Tr.  E. 

10  58  i.  Oc.  B. 

444  i.  Tr.  E. 

■j4  ii  Tr  E. 

7 

1 1  48  i.  Er.  D. 

17    4  '3  ii.Tr.  I. 

13     1  i.  Ee.  IJ. 

■55  L  Tr.  I. 

14  a-  i.  (.V.  B. 

6     3  i.  Tr.  I. 

27     I   58  i.  Oc.  B. 

■  ri.Tr.  E. 

% 

0  16  iii.  Ec.  n. 

6  45  ii.  Tr.  E. 

ao  25  ii.  Tr.  L 

K14  iii.  Oe.  n. 

i  46  iii.  Ec.  B. 

8   1 5  i.  Tr.  £. 

ai     I  i.Tr.  1. 

•  V  Hi.  Oc  R. 

I     1  iii.  Oc.  D. 

18     a  3Q  i.  Ec.  D. 

aa  57  ii.  Tr.  E. 

1  JO  111.  Ev.  1). 

3  58  iii.  Cc.  E. 

5  lis  i.  Oc.  B. 

23   14  i.  Tr.  E. 

M    a  iii.  Ee.  R. 

6     I  ii.  Ec.  D. 

20  32  iii.  Tr.  I 

28  17  30  i.  Ec.  D. 

16    »  i.  Oc.  1). 

9  a8  ii.  Oc.  B. 

21  51  ii.  Ec.  n. 

ao  a8  i.  Oc  B. 

II  $J  i  Ec.  B. 

9  33  i.  Tr.  I. 

22  25  iii.  Tr.  E. 

a9  la   10  iii.  Ec.  D. 

a  $0  ii.  Oc  D. 

1 1  45  i.  Tr.  E. 

19    0  3a  i.  Tr.  I. 

13  39  iii.  Ec.  R, 

i  4t  ii.  Ec.  B. 

9 

6  17  i.  Ec.  D. 

I   37  ii.  Oc.  B. 

13  41  ii.  Ec.  D. 

1]  1}  «.  Tr  L 

g  $8  i.  Oc.  B. 

2  45  i.  Tr.  E. 

15   17  iii.  Oc.  D. 

15  17  i.  Tr.  E, 

10 

I  24  ii.  Tr.  I. 

21     8  i.  Ec.  D. 

15  31  i.  Tr  I. 

)  10  ji  i.  Oc.  D. 

3  56  ii.  Tr.  E. 

23  58  i.  Oc.  R 

17     6  iii.  Oc.  R 

1)  11  1.  Ec  B. 

4     3  i-  Tr.  I. 

20  17  37  ii.  Tr.  I. 

17  44  i-  Tr.  E. 

II    1  ii.  Tr.  1. 

6  IS  i.  Tr.  E. 

19     a  i.  Tr.  I. 

17  44  ii.  Oc.  B. 

>j  5I  ii.  Tr.  E. 

II 

0  45  i.  £<•.  D. 

ao    9  ii.  Tr.  E. 

30  II    58  i.  Ec.  D. 

5J  i.  Tr.  I. 

3  18  i.  Oo.  B. 

ai   15  i.  Tr.E. 

14  58  i.  Oc.  B. 

-  i.  Tr.  E. 

16     7  iii.  Tr.  I. 

ai   15  36  i.  Ec  D. 

31     9  50  ii.  Tr.  I. 

|e  iiL  Tr.  I. 

18     I  iii.  Tr.  E. 

18  a8  i.  Oc.B. 

10     1  i.  Tr.  I. 

ft  iU.  Tr.  E. 

19  18  ii.  Ec.  D. 

aa     812  iii.  Ec.  D. 

la  14  i.  Tr.  E. 

aa  33  i.  Tr.  I. 

941  iii.  Ec.  B. 

II  ai  ii.  Tr.  E. 

klfllitcs  I.  lui 

d  n.  dinappcar  at  eclipse  on  tbe  p  aide  of  the  planet  from                H 

»ll»tT  t  to  Api 

A  lo,  the  diutnnce  between  the  Mitellitp  and  the  planet  nt  the                ^| 

»  of  the  cliNt) 

[Knt^Tice  of  the  forincr  becominf*  Btiialler  at  each  HucocftsiTe                ^| 

rpw.     Both  Ml 

Lflli 

ei>  disappeiir  on  the/)  side  »l«o  Uirougbout  December,  but                ^1 

fptar  un  ihej 

•id 

■  from  April  xo  to  tlic  end  of  October.     So'eliite  III.  both                ■ 

tfftan  and 

'eapptan  p  iroin  January  i   to  .April  i.nnd  throughout   Do-                ^M 

tber.    Tlie  di 

sayptaranee  onl;  ia  seen  p  from  April   8  to  April  1 5.      The                ^| 

nxamiuv  onl 

y  is 

«een/from  April  aa  to  Mav  7  ;  ond  from  May  1+  to  tho               H 
tatellite  both  dimippeari  and  rcapptari  on  the  following                ^| 

1  of  October  1 

be 

r  of  tb«  plan 

et. 

Satellite  IV.  does  not  aufler  occultation  or  eclipne,  nor                ^| 

Ii  it  tnuuit  DC! 

roaa  the  disk  of  Jupiter  at  any  time  throughout  the  year.                         ■ 

Ephemeridet. 
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SATELLITES  OF  SATUEN. 


Greenwich  Mean  Times  of  East  Elongations. 

Mimas. 

—In  tfae  case  of  Mimas,  which  can  usually  be  only  seen  at  elongation,  the 
f  those  elongations  only,  both  East  and  We<>t,  which  are  visible  at  Green- 
vgiren. 


February, 
d    h 

1  13  3  E. 

2  iz-o  £. 

3  10-6  E. 

4  9>E. 
1    9>W. 

80  W. 

67  W. 
i6-6E. 
151E. 
13-8  E. 
125  E. 
iriE. 

97  E. 

8-4  E. 

yoE. 

25  14  I  W. 

26  12  7  w. 
a?  II-3W. 
28    99  W. 


>3 
>4 
•S 
16 

17 
ig 

«9 
xo 

21 
22 


March, 
d    h 

1  8-5  W. 

2  7«W. 
4  'S7B. 

13  14-6  W. 

14  13-3  W. 

15  irgW. 

16  10-5  W. 

17  91  W. 

18  7-8  W. 
at  14*9  E. 

22  13*5  E. 

23  12*1  E. 
jo-7  E. 

93  E 
80  E. 
37  W. 


»5 
26 

30 


31  12-4  W. 


April, 
d    h 
2    96  W, 
8-2W. 
14-1  E. 
ir3E. 
9-9  B. 
8c  E. 
ia-9W. 

17  ii-sW. 

18  lo-iW. 

19  87  W. 
as  11-8E. 
26  io'4E. 
a7    9-0  E. 


October, 
d    h 

3  16-9  E. 

4  15-5  E. 

5  '4«  E. 

6  ia7E. 

12  158  W. 

13  14-4  W. 

14  i3'oW. 

15  ir6W. 
19  17-4  E. 
ao  16-1  £. 
XI  14-8  E. 

22  I3'4E. 

23  12-0  E. 
27  17-8  W. 
aS  164  W. 
29  iS'oW. 


Norember. 
d    h 

4  18-0  B. 

5  167  E. 

6  15-3  B. 

8  ia-5E. 

9  irtB. 

12  18-3  W. 

13  16-9  W. 

14  is-sW. 

15  X41  w. 

16  I27W. 

17  11-3  w. 

18  100  w. 
ao  iS'sB. 
21  17'a  B. 
aa  IS-8E. 
»3  '44 E. 
a4  1 3-1  B. 
as  117  E. 
x6  10-3  E. 
a7    89  E. 


10 
ti 
la 
'3 


Deoember. 
d    h 

3  II-9W. 
S    91 W. 

8  16-3  B. 

9  '4-98. 
3-5  E. 
x-i  E. 

107  e; 
.    93 E. 
1$  17-9  w. 

16  165  w. 

17  151  w. 

18  13-8  w. 

19  ia-4W. 
ao  ii'oW. 

0-6  W. 
a3  il-aE. 
24  i6-8E. 
as  1S4E. 
a6  14-0  B. 
ay  12-6  E. 
a8  II-2E. 


February, 
d    h 

4» 
131 

22°0 

6-9 

"57 
06 

95 

184 

33 

14  IX'I 

15  ai-o 

17  S-8 

18  14-7 

19  a3s 

21  84 

22  173 

24      2*2 

as  111 

a6  20-0 
a8    4-9 


a 
3 
4 
6 

7 

9 
10 
II 
>3 


March, 
d    h 
138 

22'6 

16-3 

I '2 

lO'l 

19-0 

3  9 

12-8 


217 
6-6 
16  iss 

18  0-4 

19  9a 

20  i8-i 

22  3'0 

23  II-9 

24  20-8 

26  S7 

27  146 

28  23s 

30  8-4 

31  17-2 


Encelabus. 

April, 
d     h 

2  2*1 

3  II'O 

4  >9"9 

6  4-8 

7  »37 

8  22-6 
10    7-5 

1 6*4 
'•3 

IO'2 
191 

.     3"9 

18  12-8 

19  217 

21  6-6 

22  ISS 

a4    0-4 

»5  9"3 
a6  i8-a 
a8  3-0 
a9  119 

30    20'8 


II 
'3 
'4 
'5 

«7 


October, 
d    h 

i8'8 

12-8 

ai-4 
6-3 

152 
o-i 
8-9 

>7-9 
.     ='7 

16  ii'6 

17  ao-s 

«9    5"4 

20  143 

21  ara 
a3  8'i 
24  17-0 
a6  1-8 
a7  10-7 
28  196 

30  4-5 

31  134 


I 

X 

4 
5 
6 
8 

9 
II 
12 
«3 
«S 


NoTomber. 
d    h 

I    22'3 

7» 

161 

1-0 

.17' 
3-6 
"5 
12  21-4 

14    63 

lS-2 

o-i 

9-0 

1 1-6 

23    20'S 

»5    54 

26  143 

27  23-a 

29  8-0 

30  16-9 


3 

4 
6 

7 
8 

10 
II 


'5 

17 
18 

»9 
21 
22 


December. 

d    h 

1-8 

10-7 

19-6 

44 

>33 

XX'X 

7'i 

16-0 

08 

9'J 
IS  i8-< 

«7    3'S 

18  12-4 

19  Xl'2 
21      6-1 

aa  is'o 
a3  23-0 
as  88 
a6  17-6 
as    as 

29  113 

30  2o-a 


a 
3 
4 
6 

7 
8 

10 
II 

>3 
'4 
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Oreenwicfa  Mean  'Kmes  of  Eist  Bongktioos. 


Tbthts. 


Janmuy. 
d   h 

I    74 
3    47 

5  20 

6  »3"3 
S  io6 

lo  179 

14  "J 
16  9'S 
iS  7-0 
«o  43 
*2  1-6 
23  22-9 
25  20-2 

»7  »7-5 
29  1+-8 
31  12-1 


'  Fehtwaj. 

d  h 

»  94 

4  6-6 

6  39 

8  1-2 

9  »»'5 
II  19-8 
13  17  I 

1 5  '44 

17  11-7 

«9  90 

i     21  6'2 

I   »3  35 

;   25  0-8 

26  221 

28  194   , 


Kveh. 

d    b 
16-7 
14-0 

87 

$9 
3» 


2 

4 

6 

8 
10 
12 

>4 
15  21 


17 

•9 
21 

»3 
»S 
»7 
»9 
3' 


191 
|6'4 
'37 

II'O 

5« 
30 
03 


ApriL 

d    h 
21-6 
i8'9 
16-2 

«3S 

10-8 

81 


3     55 
5    »» 

7  01 

8  21-4 
20  18-7 
22  16-0 

H  '33 

26  to- 7 
28  g-o 
30     53 


October. 

^OTctnixr. 

December. 

d    h 

d   h 

d  h 

2    31 

t    S-i 

I   131 

4    c-4 

3    54 

3   lOJ 

5  »'  7 

5    >-7 

5     T-S 

7  'ro 

7    o-o 

7     4» 

9  16-3 

821-4 

9     »» 

II   13-7 

10  187 

ID     »}-* 

13  110 

12  160 

11   ao-9 

'5    83 

'4  '33 

14    iS-2 

17    56 

16  io'6 

16    15  5 

19    29 

ig    79 

18    If* 

21     0-3 

20     5-2 

20   io-« 

22  21-6 

22  2-5 

23  23-8 

,  "   r* 

24  18  9 

H    ♦  ■? 

26  16-2 

25   21-2 

26    1-9 

28  13-5 

27    18-5 

i   *7  '^""i 

30  io'8 

29    15-8 

1   3>  "7-^ 

DlOKB. 


January. 

February. 

March. 

April. 

October. 

NoTomber. 

DecembeS 

d    h 

d    h 

d    b 

d    h 

d   b 

d   h 

d  h 

»    7-8 

I     9-9 

3     I2-I 

2  14-7 

3     3-6 

2    6-3 

2    8-9 

5     '♦ 

4     3-6 

6     5-8 

5     8-J 

5  »'-3 

5    00 

5    »"5 

7  191 

6  21-2 

8  13-5 

8     20 

8  149 

7   '77 

7   20-2 

10  128 

9  14-9 

II   171 

10  19-8 

II     87 

10  II'4 

10    13-8 

13    64 

12    85 

14  10-8 

'3   '34 

14    2-4 

'3     5» 

'3    75 

16    01 

15     2-1 

'7     45 

16     7-1 

16   ZOI 

15   22-8 

16    i-i 

18  177 

17  19-8 

19  22-1 

19     0-9 

19  138 

18   16  5 

18  1 8-8 

21   ii°3 

20  13-4 

21  15-8 

21    18-5 

22      7-5 

21    10-2 

21  12-4 

24    5-0 

23     7-0 

25    96 

24    12-2 

25        1-2 

»4     38 

24    61 

26  22'6 

26     0-7 

28     3-2 

»7     5'9 

27    18-9 

26  21-5 

26  23-g 

29   16-2 

28   18-5 

30  209 

29  236 

30   12-6 

29  15-2 

»9  '75 

Bb£A. 


January. 

February. 

March. 

April. 

October. 

NoTember. 

December- 

d   b 

d   h 

d    h 

d   b 

d   h 

d  h 

d   h 

I   10-5 

2    0-5 
6  12-8 

I     24 

I  17-3 
6     5'g 

4    49 

4  »o'4 

I  22-9 

5  »»  7 

5  '4'8 

8  175 

9     8-9 

6  I. -J 

10  ii-o 

II     ri 

10     3-2 

10  18-2 

13     6-0 

13  21-3 

10  23-6 

14  233 

'5  '34 

14  15  6 

15    6-6 

'7  .8-5 

18    9-7 

15  11-9 

19  1 1-6 

20     1-7 

19    4-0 

19  190 

22     70 

22  22-2 

20    0-2 

23  23-9 

24  14- 1 

23  165 

*4     74 

26  19-5 

27  10-5 

24  12-5 

28  12-2 

28    4-9 

28   19-g 

3'     79 

29     o-J 

1887.] 
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Geenwich  Mean  Times  of  East  EIoDgations. 
Titan. 


J»«7. 

FebnuUT. 

March. 

April. 

October. 

November. 

December. 

1  b  1  d  h    1  d  h 

d    h 

d    h 

d    h 

d    h 

>  59      ">    « 

)-6        1 3  20-0 

14  17-2 

8     . 

•9 

9     '3 

10  21-5 

«5  »7      15  »" 

■9        29  18-4 

30  16-4 

24    2 

•3 

24  23-7 

26  19-7 

HtP£BION 

, 

S'r- 

FebruaiT. 

March. 

April. 

October.  |  November. 

December. 

d  b 

d    h 

d    h 

d     h 

d    b 

d    h 

d    h 

«  ri 

'7  >. 

ST 

10  20-4 

1     1-7 

10  23-7    1      I     8-3 

13  21-4 

'III 

12    I2-0 

1    »»  '5-5 

Apparent  Elements  of  Satum' 

s  Bings. 

Gnenwich 

Position-angle 

Outer  Bing. 

Inner  Bins. 

KmuNood. 

of  Minor  Axis. 

Maj.Aiis. 

Uin.  Axis.    M«j.  Axis.  Min.Axis. 

l».Dee.   ao. 

•     35»  366 

46-42 

18-45 

30-87          12-27 

•     35*  3*9 

46'45 

18-82 

3089          12-51 

Feb.     7.. 

■     35*  4>-3 

4579 

18-85 

3045          12-53 

27.. 

•     35«  43» 

4457 

18-54 

2964          1233 

Mar.  19.. 

•     35*  43-7 

43"°7 

»7-99 

2864          11-96 

April    (.. 

-     35»  4»-6 

41-50 

17-29 

27-60          11-50 

ii.. 

.     35»  40-3 

40-06 

16-53 

26*64          '  >'°° 

Oct.      J.. 

•     35»  35» 

39-83 

13-03 

26-49            i'66 

»S- 

4123 

1322 

27-42           8-79 

Hot.  14.. 

•     35*  363 

4»77 

13-61 

2844           905 

Dec.     4.. 

•     35*  359 

4417 

1418 

*944            943 

«.  ,       *♦■■ 

•     35»  347 

4549 

14-86 

30-25            989 

iWI.Jan.    13. 

•     35»  33-> 

46-18 

15-52 

30-71           10-32 

OtceDwieh 

latitude  abore 

Plane  of  Bing.     Semi-major  Axis  of  Orbit. 

Meu  Noon. 

Of  Earth. 

Of  Sun 

Titan.            lapetus. 

ilM.Dec.  29. 

■    »3  »5"4  8. 

23  479  1 

3. 

II                                            It 

208-8               608-6 

>>i;.Jui.  ig. 

•     »3  537  S. 

23  3808. 

209-0               609-0 

Feb.     7. 

.     24  i«-4  8. 

23  27-7  8. 

206-0               600-3 

»7- 

•    »4  35«  8- 

23  irji 

3. 

2CO-5                   5844 

ICar.  iS. 

.    24  41-6  d. 

23     6-6  8. 

193-7           564* 

ipril   g. 

•     24  370  S. 

"  557 

S. 

186-7                544-1 

28. 

.     »4  22-6  8. 

22  44- 6  8. 

1802               525» 

Oct.      5- 

.     19     56  8. 

21     79 

3. 

179»               5"» 

»5- 

.     ig  41-8  8. 

20  549  i 

3. 

"55               540"5 

Hot.  14. 

.     18  331  8. 

20  41-7 

3. 

192-4               56C-7 

Dec.     4. 

.     18  41-1  8. 

20  28-3 

3. 

1992               580-4 

24. 

.     1944-48. 

ao  14-9 

S. 

204-6               5964 

■ittJa 

n.  13. 

I 

9  383  8. 

20    I -I 

3. 

207-7               605-4 

The  seiiii-major  axes  of  the  orbits  of  Titan  and  lapetus  are  given,  as  well  as 
(be  poaition-aDgle  of  the  minor  axis  of  the  ring,  in  order  to  furnish  means  for 
nm^y  inferring  the  distances  and  position-angles  of  the  satellites  from  tba 
dii^ams  given  on  p.  28  and  p.  32. 
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SATELLITES  OF  UEAKUS. 
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Apparent  Orlrita  uf  tlie  Satellite*  of  Uranut,  u  leen  in  an  invertiag  telescofM. 

The  small  circle  iu  the  ubovi*  distrain  represents  the  planet  and  is  on  the 
une  seale  as  tlie  orbits.  Tbo  arrows  shuw  tlie  diriH'tiou  of  the  motion  uf  the 
^^■trllii^fi,  and  the  figures  iadioato  the  number  ul'  dajt  from  tlie  time  of  the  last 
^<onli  Elongation. 


I 


Qreenwicli  Mean  Times  a£  North  Elungatinns. 
Aki£l. 


'-^n 

February. 
d    b 

March, 
d    h 

April, 
d     b 

d 

Y- 

June. 
<1     )• 

1  j> 

1  11-4 

»  '47 

I   ao'6 

2 

»5 

>     8-4 

J  lj-6 

5  100 

5   y^ 

4     ?•' 

4 

150 

3  20-8 

6    41 

7  »»♦ 

7  '57 

6  21  6 

7 

3  4 

6    93 

8  16-6 

10  10-9 

10    42 

9    lO'l 

9 

'59 

S    21'S 

II     51 

li  »3"4 

11  167 

11   12-6 

12 

4-4 

It   io'3 

Ij  176 

15   119 

15     52 

14  11-0 

«4 

.6-9 

13  12-8 

It    6-x 

18     o-j 

17  17-7 

16  2J-5 

'7 

54 

16  iij 

II  il-6 

10  iz'9 

zo    61 

19     12'0 

'9 

179 

|g  Z3'li 

11     7-1 

»3     '3 

21   iS-7 

22       0'5 

22 

f* 

21   12-3 

»J  "9$ 

15   I3!l 

25    :■ 

24  130 

H 

i«-9 

24  o'i 

»6    fo 

2«     aj 

»7   «9'6 

27     1-5 

>7 

7-4 

a6  133 

*l  ao-s 

30   li'I 

29  140 

«9 

198 

29       !•» 

31    90 

TOLX. 


84 


SateUUei  qf  Uram$  and  Ngriime. 


[N0.II& 


JiunurT. 
d  h 
3  »3"7 
7  17a 
II  ao-6 
16  O'l 
ao    3*6 

*i    7'o 
s>  lo'4 


a  17-5 
II  10-4 
ao  3-3 
at  ao'3 


d    h 
I  139 

5  1 74 
9  ao'S 
14  o'a 
i«  3-7 
aa  7'a 
a6  IO-6 


6  i3-a 
15  6'i 
a3  23-0 


u 

Haroh. 

d    h 

a  14*1 

6  175 
10  ao'9 
«$  04 
.«9  r9 
»3  74 
a7  10-8 

3'  «4*3 


AnriL 

Ifay 

Jwaa. 

d    h 

d    h 

A    h 

4  177 

3  «7-9 

I  i«i 

S  ai-i 

7  ai-3 

5  ai-6 

13    0-6 

I  a    o'9 

10    i-i 

17    4-» 

16    4-3 
ao    7-s 

14    46 

ai    7-6 

iS    S-o 

a5  ii-o 

a4  ii*a 

aa  11-5 

»9  '45 

a«  147 

a6  14-9 
30  i«-4 

4  »5'9 

13  »o 

aa  1-8 

30  18-7 


TlTASIA. 

8  11-6 
17  4-6 
»S  »»S 


4  «4S 
«3  7"4 
aa  0*4 
30  17-3 


8  10-3 
S3  3a 
S5  ao-a 


la 
»S 


07 
117 


7  aa'8 
ai    9-9 


OUXBOH. 
6  ai'o 
ao    8-0 


a  lyi  13    4*$  9    a? 

16    6'a         a6  IS'S  aa  137 

»9  «r3 

The  pontion-angle  and  diitanee  of  Ober«m  at  North  Elongation  are  aa  fol> 
lowt:— Feb.  i,  h^^  45"-3 ;  Apr.  i,  i4»-9,46"-6;  June  i,  J4«'-9, 44"-i. 

SATELLITE  OF  NEPTUNE. 
S 


Apparent  Orbit  of  the  Satellite  of  Neptune,  aa  teen  in  an  inTerting  teleaoopeu 
The  nnall  drele  in  the  abore  diagram  repreaenti  the  planet,  the  arrowi  ihow  the 
direction  of  motion,  and  the  flguiea  indicate  the  interral  from  the  time  of 
laat  North-eaat  Elongation. 


Greenwich  Mean  Times  of 


JanuaiT. 
d    h 
S  21-4 

II  18-5 

17  15* 
a3  ia-6 

*9    97 


The  poaition-angle  and  diitanoe  of  the 
tion  are  aa  foUowi :— January  14,  a3a°-8, 
NoTcmber  16,  a34°'8,  i7"'o. 


Feb 
d 

ruary. 
h 

4 

6-8 

10 

3« 

16 

09 

ai 

*>"9 

»7 

189 

September. 

3 

199 

9 

16-9 

>5 

14-0 

XI 

ii-o 

*7 

80 

North-East  Elongatii 

ins. 

October, 
d    h 

NoTember. 
d    h 

Deoember. 
d    h 

3     SO 

9    ao 

14  a3o 

ao  ao-i 

a6  17-1 

1  141 
7  ii-i 
13    81 
19    sa 
as    a*a 
30  a3-3 

6  ao-3 
la  17-3 
18  14-4 

»4  «i-4 
30    8-4 

Satellite  wl 
i6"7;Sej 

ken  at  North- 
•tember  18,  a; 

eaatEhmga- 
IS»-o,i6"7; 

^m^^B 

M^^^                          The  Sun. 
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1     JiPHEJIEBIS  FOB  PHYSICAL  OBSERVATIONS 

1                                  OF  THK  SUN. 

^^      GncDvteh  Mean  Noon. 

Greenwich  Mean  Noon. 

P.            D.               L. 

P.            D.               L. 

^^7*                  O        ■             O        1                   O         1 

^'"7.            0,0.            0     . 

fc     •    +  «  49     -3   >5          «»     6 

^     6    -  0  37         3  50        356  '5 

,  July     5     -  0  44     +3  3'         »40  «4 

10     +   I   33         4     »           74     4 

II         3    a        4  11         190  14. 

«S           3  48        4  3'            7  55 

i&        s  »5        4.  51         114  34 

ao          61         4  59        301  45 

ai        7  4j        5  19        158  43 

35          8  10        5  24        235  36 

»*        5  5«        S  43          9»  54 

30         10  14        5  47         169  28 

Ji       la    4        6     6          a7    4 

Aug,    4         I*  '4        6     8         103  20 

**•    5      «4    5         6  »S         3»'   '4 

9         '4     7         6  »6           37  '4 

10       15  58         6  4a         255  24 
»$       r  43         6  55         "9  34 

«4         'S  i%         *  4'          33'     8 

«9         '7  35        6  $4        »'5     3 

M       19  19         75         123  41 

24         19    8         74        198  59 

^_  »5      »  47         7   "            57  5' 

19        20  33         7  10        132  56 

M.  »      aa    5         7  «S        35»    0 

Sept.    3        21   50        7  14          66  53 
8        22  59        7  15            0  51 

■     7      13  '3        7  IS        »«*     7 

■    11       14  I*         7  II         aio  14 

>3        »3  58        7  i»        »94  50 

■    17       15     0         74         154  »o 

i«        24  48        7     7        »»8  49 

■^     U       «5  39         6  55           88  a4 

13        25  29        6  58         162  50 

r      a«    7         6  4a          aa  a8 

%%        26    0        6  46          96  51 

i(».    I       16  14         6  a6         316  30 

Oct.      3        26  20        6  31           30  52 

6       j6  30         67         250  30 

8        26  29        6  13         324  54 

11       26  a5         5  46         184  30 

13        26  28         5  52        258  57                J 

18      26  15      5  29       193    0            M 

>i      ]6  lo        5  11         118  30 

r        11       a5  43         4  56           5a  a7 

M        15  S>         S3         "7    4                ■ 
%%        as  15        4  JS          6'     8                ^ 

K  X      25     5        4  a8        J46  23 

M   1      H  16         3  5<        2*°  '9 

Hot.    1        24  «7        44        355  u                H 

~     i       a}   16         3  a6         ai4  13 

7        »3  »7        3  3»        »89  t6                H 

II       aa     6        a  53         148     6 

12           22    16           2    58           223    21                      ^H 

li      10  46        a  19          81   58 

17        20  53        a  22        157  26               H 

11       19  15         1  44          IS  49 

22       19  19       1  46         91  32              ^H 

1       16       17  36         19        309  40 

27         17  34         18          25  38                H 

K  31       15  48     -0  33        243  31 

Deo,     a        15  40     +0  30        319  44                ^H 

V  5       13  5»     +0    ♦        '77  «> 

7         13  37     -0    8        253  SI                 H 

^10       II  51         0  40        1118 

la         II  26        0  47         187  59                 ^H 

'S         9  44         «    l«           44  58 

17               99            1    25            122      6                        ^1 

»        7  3*         '5'         338  +6 

aa          6  48        2     2           56  15                 ^1 

15         5  17        a  as        a72  j6 

27           4  23         a  39         3SO  ai                  H 

JO    -   3     '     +»  S9        »o*  34               3»     +  «   56     -3  «4        »H  J«         ^^^1 

The  position-angle  of  the  Sun's  axis,  P,  is  the  poBition-angle  of          ^^^| 

tte  X.  end  of  the  axis  from  the  N.  point  of  the  Sun,  read  in  tha          ^^^| 
fodjon  N.,  E.,  8.,  W.    In  computing  D  (the  heliographic  lati-          ^^H 

tad* of  the  centre  of  the  Sun's  disk),  the  inclination  of  the  Sun'a           ^^^| 

nil  to  the  ecliptic  has  been  assumed  to  be  82"  45',  and  tha           ^^H 

^R^'tude  of  the  ascending  node  to  be  74°.     In  computing  L  (the           ^^^H 
leliographic  longitude  of  the  centre  of  the  disk),  the  Sun's  period           ^^^H 

I  rotation  ha«  been  assumed  to  be  25*38  days,  and  the  meridian           ^^^| 
Ueh  puaed  through  the  asceuding  node  at  the  epoch  1854*0  haa           ^^^H 

MO  tiken  u  the  zero  meridian.                                                                 ^^^H 

I 

^^^^F      JupUer,  1SS7.                    [No.  lid 

EPHEMEEIS  FOE  PHYSICAL  OBSEEVATIONS  OF     1 

JIJPITEE,  1887.                                    ■ 

Greenwich  Mean  Times  at  which  the  Eed  Spot  passes  the      H 

Central  Meridian.                                      ^M 

A    h 

d     b 

d     h 

d     b 

d    h 

J«n.      I     7-1 

Feb.     8    87 

Ifar.  18  100 

Apr.  25  ti-3 

June    1  ii's 

2  12-9 

9  '4"5 

"9     59 

26  17-1 

3    «1 

3    88 

10  10-3 

20  117 

27  129 

4  '+' 

4  «4-6 

II     62 

31       7-5 

28    87 

5    100 

5  «oS 

12  12-0 

22    133 

»9  '45 

6  ij-l 

6    63 

I)     7-8 

23    91 

30  10-4 

7   1.6 

'.                               7  "•' 

14  ij-6 

24  140 

25  IO-8 

May     1  i6'i 

8  ir4 

^^^^K       s 

«5    95 

2  11-0 

9  '3» 

^^^V        9 

16  153 

s6  16-6 

3     79 

10     01 

^             10 

17  iri 

27  124 

4  »3  7 

II   ii9 

^^H           i> 

18    69 

28     8-2 

5     95 

IX  10-7 

^^^^1           12 

19    J27 

29 14-0 

6  15  3 

13  16-5 

^^H                  >3 

20    8-6 

30    99 

7  III 

H  n'3 

^^B               14 

21   144 

31    15-7 

8  i6'9 

15    8» 

^H                  '5     8-< 

22    IO'2 

Apr.     1  11-5 

9  11-8 

16  14-0 

^^^B 

23       60 

»    7-4 

10    8-6 

17     9I 

^^H            ■? 

24  II-8 

3  «3» 

II   14-4 

18  is-6 

^^H             18 

»5     77 

4    90 

12  10-3 

19  115 

^^H                  '9 

26  135 

I  >4-8 

13  16-1 

20  173 

^^^H                  20 

27      93 

6  io'6 

14  II-9 

21  131 

^^^B                            21 

28    152 

7   16-4 

«5     77 

22    >'9 

^^^B                   i> 

Mar.     I    II -0 

8  .2-3 

16  13-5 

»3  '47 

^^1                   13 

2     6-8 

9     81 

•7    94 

14  lo'i 

^^H              24 

3  I1-6 

10  13-9 

18  15-2 

25   i«4 

^^1              15 

4    8-5 

II     97 

19  II '0 

26  111 

^^M             27 

5  '43 

12  15-5 

20  16  8 

27    Si 

6  lo-i 

13  11-4 

21  12-6 

28  13-9 

29  98 

^^H             28 

7     6'o 

14    7-» 

21    85 

^^H           -  29 

8  11-8 

15  13-0 

23  14-3 

30  156 

^^^F             30 

9     76 

16    8-9 

24  lO-l 

July     1   115 

V                           3"   '»° 

1             10  134 

17  »47 

11  wt 

2  I7'3 

■                 Feb.     1     7» 

It     93 

it  10*5 

3  '3» 

■                                        2    13-6 

12  is'i 

19  16  3 

27   76 

4    9^ 

■                            3    95 

13  IO-9 

20    11-2 

28  134 

5  14» 

■                            4  >5-3 

14    67 

21       80 

29    92 

6  107 

■                            5 

15    12-5 

2l    138 

30  15-0 

7  165 

H                     6   7-0 

16    8'4 

23      9-6 

31  109 

8    12  3 

■                     7 

17  142 

24  15-4    June     I   |6'7 

,    81 

887.] 


Jupiter,  1887. 


37 


Efebiteris  fob  Jupithb  (eontintted). 

reenwich  Mean  Times  at  which  the  Red  Spot  passes  the  Central 
Meridian  {continued). 


d    h 

d    b 

d    h 

d    b 

d    b 

Tuly  10  14-0 

Julv  »7  130 

Aug.   13  III 

Aiig.  30  11-3 

Sept  16  io'3 

11     98 

»8     g-9 

■4    80 

31     7'1 

17  i6-i 

11  15-6 

»9  147 

«5   '3'7 

Sept.     1   11-9 

ig  ii-o 

13  J 1-4 

30  IO-; 

16    9'6 

1    8'g 

•9    79 

14  171 

31    16  J 

17  154 

3   14-6 

20  1 37 

«S  >3> 

Aug.     I  11-1 

18   11-3 

4  »04 

21     95 

16    89 

a    go 

19  '7' 

5  i6-j 

12  15-3 

«7  «47 

3  «3« 

10  11-9 

6  ii-i 

13     112 

18  10-6 

4    97 

11     8-8 

7  <7-9 

24     7-0 

19  164 

5  »S-5 

xa  14-6 

8   137 

25    12-8 

20  IV] 

6  tr3 

13  104 

9    95 

26    8-7 

11     >i 

7   17-1 

14  16-z 

10  153 

»7  >4S 

"  13-9 

8   130 

»5  in 

II  irz 

28  10-3 

>3     9-7 

9     g'g 

16    79 

II    71 

29  i6-i 

»4  «5-5 

10  I4'6 

»7   137 

13  119 

30    I2-0 

»5  "4 

11   to'S 

18     96 

14    87 

Oct.      1     79 

»6  I7-Z 

11  16-3 

19  »S-4 

'5   '4-5 

2  139 

'obakU  Data  of  Conjunetionii  rf  the  Bed  Spot  with  the  Equntoreal  Wbita 
Spot  in  1887  are: — January  3,  February  16,  April  i,  May  15,  June  29, 
August  II,  and  September  25, 


8TAES  WITH  REMARKABLE  SPECTRA. 

The  great  majoritT  of  the  ftars  rieible  to  th(>  naked  eye  bare  spectra  which 
ly  be  KTonped  undf-r  one  of  two  types  : — ( i)  tboao  »p<wtra  which  are  crossed 
four  broad  dark  ill-deflned  bnps  corresponding  to  nydroBen,  and  with  few 
no  traces  of  raetalUc  lines;  and  (1)  those  in  which,  as  in  the  solar  spectrum, 
0  hydrogen  lines  are  much  Ipbs  coiiepicuous.  and  which  show  a  groat  number 
narrow  lines  due  to  the  metnls.  Amongst  the  brightest  in  each  class  we 
,d:— 

Olar*  I. — a,  n  Andromeds  ;  t  .\qiiani ;  a,  i,  (,  i),  6,  X  Aqnila) :  ^  Arietis  ; 
ti,  0  Auriga! ;  y  Bootis ;  a,  fi,  y,  r,  t)  Canis  Mnjoris  ;  ^  Oanis  Minoris;  /3,  i, 
>i(nopetB ;  a  Oephei ;  y  Ceti ;  o,  /3,  7  Coronie  Borealis ;  y,  S  Corri ;  i  Cygni ; 
f  Delphini ;  a,  (  Draeonii ,  n,  y,  I,  9.  I  Geminorum  ;  y,  I,  t,  n  Herculis ;  a, 
i,  I.  F|  Leonis  ;  a,  r,  J,  r)  Leporis  ;  a,  fl  Libra? ;  a,  y  Lyrns ;  o,\,y  Ophiuchi ; 
y,  I  Pegasi ;  a,  /3,  y,  S  Pcrsei ;  a  Piscis  Australia;  a  Piscium  ;  p  Scorpii ;  », 
Serpentis ;  ^,  17,  £  Tauri ;  /3  Trianguli ;  /},  y,  i,  t,  t,  1  Vnea  Majoris ;  a,  y,  Z, 
Virgiiiis. 

Cum  II. — /3,  y, i,  \,  o  Andrometlie ;  o,  /3  Aqnarit ;  /J,  y,  •  AquiUo ;  a  Arietis ; 
c,  f,  ',  1  Auri^n ;  a,  ji,  I,  <•,  ij,  p  Bootis  ;  S  Canis  Majoris;  a',  a'  Caprioomi ; 
C,  q  Cassiopeiic ;  fi.  y,  C.  1  Cephri ;  /3,  J,  ti,  9, 1  Oeti ;  0  Corvi ;  a,  /3,  y,  s,  Z.  r 
'gni ;  3  Delphini ;  p,  y,  ij,  H,  1,  £.  x  Draconis  ;  /3  Qeminorum  ;  /3,  {,  ij,  r 
trculis:  o,  e,  (Hydras;  y,  r,  ft  Leonis;  fi,  v  Leporis ;  13,  t,  k  Ophiuchi; 
q,  /«  Pegasi ;  c  J  I'efsei :  if  I'iscium  ;  i  Scorpii ;  a  Serpentis ;  n,  7,  i',  t,  o 
tUri  ;  a  Trlaneuli  :  a  Ursic  Majoris ;  fl  Vna  Minoris;  p,  t  Virgiiiis. 
ProcTon  and  Polaris  seem  to  otTer  spectra  of  a  type  intermediate  between  the 
It  and  second  classes. 

The  principal  stars  of  Orion,  with  the  exception  of  a  Orionia,  form  a  lub- 
riiion  of  Class  I. ;  the  hydrugco  lines  being  still  the  principal  lines  of  the 
letrum,  but  far  fainter  and  narrower  than  is  usual  in  stars  of  the  class. 
Betelgeiisc,  a  Orionis,  appears  to  present  a  spectrum  interinediale  between 
>  aeoond  and  a  third  cla.«s:  the  third  class  being  those  that  are  crossed  by 
d«d  bands  which  terminate  for  the  most  part  in  a  rery  dark  sharp  edge 
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Start  with  Eemarkable  Spectra.  [No.  118, 


Stabs  with  Bkmarkable  Sfectba  (ecntinued). 

The  brigl 


rhJ^ 


towardg  the  Tiolct,  mnd  grsdunllT  slinde  Bwnj  towsrdi  the  red. 
stars  of  this  class  srp  as  iollowg : — 

Class  I II. — \,  ^,  x  Aquarii ;  ir,  p  Arietis ;  ir,  v  Aurigts ;  v  Bootis ;  /i  Cephei ; 
a,  0,  V  Oeti ;  i'',  v'  Coroiue ;  «',  %  Oygni ;  \  Dnconis  ;  ^.ir  Kridani ;  i;,  ;i  Q«mi- 
norum  ;  aHerculis;  ir,  il>  LeonU ;  S'Ljm;  JOpbiucbi;  o'Orionis;  /S.^Pegaa; 
p  Fereei ;  ^  Pisoium ;  t  Sagitin  ;  a  Soorpii ;  c,  r"  Serpentii ;  p.ft  Una:  Msjorii ; 
t,  ^,  <r  Virginis ;  a  Vulpeoulie. 

The  following  stars  are  also  fine  examples  of  the  type.  The  pUces  are  giTsn 
for  1887-0, 


Star's  Nan 


S  Andromedte  ... 

loLeporis     

119  Tauri  

;i  Geminorum... 

R  Leonts    

;6  Leonis  

40  Coma  B«r.  ... 

R  Hydno  

169  Schjellerup... 

LL  26918  

5fi  Birmingham 


R.A. 


>8  4 
6    6 

15  36 
6  51 

♦'  »9 

JO     g 

o  51 

1}  31 

'9     7 
40  zC 

55  47 


Dec 


+  37  57'o 
-II  593 
+  18  305 
+  16  an 
+  11  57-1 
+  6  47-4 
+  »3  MS 
-"  4'"7 
+16  131 

+  '5  36"4 
+66  a3'o 


Star's  Nome. 


DM +47°  No.  1191 

y  Herculis 

407  Birmingham  ... 

B  Lyru! 

569  Birmingham  ... 
3  Aquarii   

I'L4»'53  

DM +14°  No.  47  30 
615  Birmingham  ... 

71  Pegnsi   

30  Pisdum     


R.A. 


h  m    ■ 

15  59  16 

16  »4  55 

'7  '4     5 
■8  51  54 

10  40  18 
20  41  47 

11  31  45 
II   59  36 

22  34    to 

»3  »7  49 

23  56  10 


Dee. 


+  56  i»| 
-«J«1 


R  Androraod.'e  prewnts  some  differences  from  ordinary  third  type  spectra. 

The  fourth  class,  which  embraces  those  spectra  in  which  ifao  dark  bands  hare 
their  darkest  edge  on  the  side  nearer  the  red,  and  shade  away  towards  the  no- 
Ist,  contains  Tery  few  stars  visible  to  the  naked  eye.  The  following  are  the 
most  remarkable  examples : — 


Star's  Name, 


DM  +  57°  No.  701 

51  Schjellerup 

72  Schjellerup 

78  Schjellerup 

115  Schielleriip 

132  Sci^ellerup 


E.A. 

Dec 

h  m  s 

3  »  45 

+  57  »»4 

4  59  3' 

+  I   1-3 

6  3  53 

+26  »i 

6  28  46 

+  3*  3»» 

8  49  0 

+  '7  397 

.0  31  57 

-12  47-9 

Star's  Nome. 


DM  +68°  No.  617 

152  Schjellerup 

155  A  Schjellerup  .. 

229  Schjellerup 

249  a  Schjellerup  . . 
19  Piscium  


K.A 

h 

m 

s 

10 

•3 

12 

39  49 

12 

59 

'9 

3' 

21 

16 

»3 

40 

37 

DeoL 


+68    0-91 

+46  ri 

+66  }6J 
+76  »o» 

+  34  59-J 
+  1  5'* 


Besides  the  aboTe-namcd  four  types  there  are  a  few  stars  which  show  the 
lines  of  hydrogen  bright  in  their  spectra.  Only  four  bright  stors  belong  to 
this  class — y  CassiopeiiE,  3  Ljra;,  and  y  and  q  Argis.  The  following  small 
•tars  also  hare  bright  lines  in  their  spectra. 


Star's  Name. 


R.A. 


Deo. 


Star's  Name. 


B.A. 


Dm. 


LL  13412  

•  ArgOs  

•  Argfis 

Oould  i;305 

•  MusOB 

Stone  9168    

ArE.-Oellxen  17681. 
DM  +35"  No.  3952 


h  m  s 
6  49  15 
8  51     <; 

10  36  59 

11  5  18 

«3  45  5» 
16  46  15 
|g     I  21 

10     1  28 


— »3  46-8 

-47  84 

-58  8-6 

—  60  21'0 
-65  576 
-41  376 

—  21  l6'2 

+  35  »<>■» 


DM  +35ON0. 
DM  +35°  No. 
DM  +37°  No. 
DM  +3«°No 
DM  +36°  No. 

PCygni 

DM  +38°  No. 


h  m   s 

»o     5  4»  +35  491 
10    7  26  +35  50I 

20  7  4«  +3«  o« 
3956  20  10  6+36  il-ci 
3987J20    IS    36+37     3-T 

"  '3  »5  +J7  S*-* 

4010  »o  15  ia>+}l  i|-j| 


4001 
4013 
3811 


^ 


MEAN  PLACES  OF  TABIABLE  STABS  FOR  iSS;-©. 


Bur. 


B.A. 


Dee, 


i 


Star. 


R.A. 


De«. 


iriM  

rti 

rieti* 

J   

enei 

.uri    

Miri  

luri    

Hiri   

riouia    

ppori*   .... 

«rig» 

ioaU 

rminorum.. 
jDooerotu. . 
iminoruin.. 
nninorum . 
ui»  IdLinor 
Biainonim . 
mocerotia. . 
mix  Minor 
mia  Minor 
inia  Minor 
iminonun.. 
minoruni., 

meri 

iaeri 


.  Minor. 


Ber.. 


I  U^or 


[inia 


II  31  ij 
II  ]i  40 


+  "3 


RBoolia 

/Ubn    

U  Corona  

S  Labia  

S  Scrpeotia 

S  Corona    

BSerpentia..... 

V  Corona   

R  HercuUa 

W  Soorjiii  

R  Soorpii    

W  Ophiuchi   .. 
T  Ophiuohi     .. 

V  Ilerculia 

T  Opliiuohi 

8  Opbiuchi 

W  Heroulia 

B  Ursa  Minor 

R  Draoonia 

8  Herculia  

R  Ophiuchi 

V  Ophiuchi 

X  (j)  Sagittarii 
W  (y')  S^ttani 
T  Hrroulia  ... 


T  Ser^tia 

U  Sagittarii    ... 

BScuti    

li  hjne    

B  Ljra  

R  Aquila    

T  SagiMarii    ... 

B  Sa^ittarii 

B  Ojgni 

S  Vulpecula   ... 

X  Cygni  

q  i^quila 

S(io)  Sagitta  . 

8  Cygni  

B  Cnprioomi  ... 

3  Aquila 

R  Sagitta    

B  Dalphini 

U  Oygni 

VCygni  

S  Drfphini  ... 

T  Dflphini ... 

V  Capricomi 
T  Aquarii    ... 
B  Vulpeci 
T  Oepbei. 
T  Oaprioomi 

W  Oygni 

S  Cephd 

TPegasi 

i  C<'phei  

R  Loirrrta  ... 
8  .\quarii    ... 

R  Pegaai 

8  Pegaai  

B  Aqiuirii   .... 
B  Coadopeia  . 


h  m  a 
>4  J»  "J 
«4  S4  S* 
«5  «3  JS 
•S  '♦  55 
15  16  xa 

15  16  4» 
>5  45  »9 
«5  45  »9 

16  I  9 
16  5  10 
16  10  5J 
t6  10  56 
16  15  ao 
16  10  17 
16  10  49 
16  17  16 
16  a?  45 
16  ]i  13 
16  )i  30 
16  3a  ai 

16  46  45 

17  I  17 
17  10  4S 
17  40  a7 

>7  57  49 
ig  4  50 
ig  a3  |g 
t»  IS  14 
ig  41  a7 
>«  45  55 

ig  s'  54 

19  o  56 
'9  9  43 
19  "  49 
"9  JJ  47 
'9  43  4« 
19  46  14 

•9  4«  43 
«9  5°  53 
ao  3  t 

4  58 
6  as 

«  54 
9  ag 
ao  16  6 
ao  37  40 

»o  37  53 
ao  40  7 
ao  41  ji 

"  43  5» 
ao  59  ai 

ai  g  3 

»"  '5  47 

»'  3»  47 

at  36  37 

aa  3  a3 

a»  a4  59 

ax  3I  16 

ax  51  3 

X3  o  59 

»3  >4  50 

»3  37  5« 

»3  5»  40 


ao 
ao 
ao 

ao 


+»7  n* 
-  *  4 » 


+  3» 

37 

-19 

5«-7 

+  14  43* 

+  J« 

46-5 

+  «S 

i«-7 

+  39  54-r 

+  it 

40-6 

-19 

50-5 

—  aa 

—  aa 

it? 

-  7 

157 

—  la 

n 

4-19 

~'l 

534 

-16 

553 

+  37  343 

+  -« 

30'4 

+66 

59« 

+  <5 

g-o 

-'5 

54-5 

+   I 

ao-* 

-»7  47'» 

-a9 

35« 

+3« 

o-l 

4-  6 

'35 

-19 

'»3 

-  5  496 

+  33 

47-» 

1*1 

T* 

-17 

101 

-19 

•17 

4-49  5«» 

+  »7 

oj 

+  3» 

37-7 

+  0 

430 

+  16 

ao'o 

+  57  397 

-«4 

J6X 

+  16 

17-1 

a, I 

+  « 

44« 

+47 

3»3 

+47  44-3 

4-16 

«o'9 

+  15 

591 

-'5 

"■9 

-  5 

319 

+  M 

ia'4 

+  6g 

1  g 

-15  3»a 

+44  5»  i 

-f7g  65 

+  11  59a 

+  57  50'» 

+41  46  » 

—  ao  56-g 

+  9  S'o 
+  g  18  I 
-15  546 
+50  45  * 
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Stars  with  Remarkable  Spectra. 


[No.  11 


Stars  with  REMJk.KKA.BL£  Spectra  (coniinntd). 

towards  the  rioleU  and  grnduallT  (bade  away  towards  the  red.     The  brightot 
slAm  of  this  cloM  arc  M  follows: — 

CLAfljt  III. — X,  ^,  X  Aqunrii ;  ir,  p  Arietis ;  w,  v  Auriga ;  v  Bootia ;  fi  Oephei ; 
a,  0.  V  Oeti ;  i-' ,  v'  CoroniE ;  m',  x  Cjgni :  \  Draconis  ;  ^.ir  Eridani ;  i|.  /i  Oemi- 
noruDi ;  a  Herculis:  ir.ilt  Ijeonis;  I'Lync ;  f  Opbiuubi ;  o' Ononis ;  ^,  tt  Pegia; 
p  Prraei ;  £  Pisoiuni :  i!  Sagittie  ;  aScurpii;  c,  r"  Serpentis ;  p,  ii  Urue  MajwJM 
t,  <!/,  a  Virgiiiig ;  a  VulpccuUe. 

The  following  stare  are  also  flne  examples  of  the  type.    The  places  are  | 
for  18870. 


Star's  Name, 


B  Andromedn  . . . 

10  Leporis     

119  Tnuri  

;i  Geminorum... 

R  Leonis    

56  Leonis  

40  Coma  Ber.  ... 

R  Hydra!  

169  Schjellerup... 

liL  26918  

341  Birmingham 


R.A. 


m    i 

18    4 

6    6 

»S  36 
6  s» 

41  »9 
50  8 
o  5z 
»3  3» 
•9  7 
40  iC 

55  47 


Doe. 


O       I 

+  37  S7"o 
-II  59J 
+  i8  305 
+  16  III 
+  11  57-1 
+  6  474 
+  13  '35 
-11  417 
+26  131 

+  •5  36"4 
+66  »3'o 


Star's  Name. 


DM  +47°  No.  1191 

g  Herculis 

407  Birmingham  ... 

R  Lyric 

569  BirinJDghlun  ... 

L.iquorii   
I'4»'53  

DM +14°  No.  4730 
615  Birmingham  ... 

71  Pegiui   

30  Fiscium     


RA, 


b  m 

"5  59 
16  *4 

'7  '4 
18  51 

10  40 

10  41  4; 

»«  3"  45 

11  59  j6 
11  34  10 

»3  »7  49 
13  $6  10 


■ 
16 
55 

5 

54 
i( 


e    r 

+47  J« 
+4»  1 
+  »  •! 
+43  47 
+  «7  4« 
-5.1 

+44  5* 
+"4'* 
+5«« 
+»«  S» 


B  Andromedic  presents  some  difTerenoes  from  ordinary  third  type  spectra. 

The  fourth  clnss,  which  embraces  those  spectra  in  which  the  dark  bonds  ha?* 
their  darkest  edge  on  the  side  nearer  the  red,  and  shade  away  towards  ihei 
let,   contains  Tery  few  stars  risible  to  the  naked  eye.     The  following  1 
roost  remarkable  examples : — 


Star's  Name. 


DM  +57°  No.  701 

51  Sel^eUerup 

71  Schjcllerup 

78  Bchjellertip 

115  Sclijellenip 

132  6c}^ell«rup 


B.A. 

Dec. 

h    m     s 

0     > 

3     »  45 

+  57  »8-4 

4  59  3' 

+   I     1-3 

6     3  53 

+16     11 

6  28  46 

+  38  3»-» 

8+90 

+  •7  397 

10  31   57 

-11  47-9' 

Star's  Name. 


DM  +68°  No.  617 

152  Sohjellenip 

15;  i  Schjellerup  .. 

129  Schjellemp 

149  a  Schjellerup  .. 
19  Piscium  


B.A 

h 

m 

a 

10 

•3 

It 

49 

12 

59 

'9 

3« 

11 

16 

13  40 

37 

Besides  the  abore-nemed  four  types  there  are  a  few  stars  which  show  ths 
lines  of  hydrogen  bright  in  their  spectra.  Only  four  bright  stars  belong  to 
this  class — y  Cassiopciic,  (3  LjriE,  and  y  and  ij  Argils.  The  following  small 
stars  alio  hare  bright  lines  in  their  spectra. 


Star's  Name. 


K.A. 


Deo. 


Star's  Name. 


B.A. 


Dae. 


LL  13411  

•  Argfls 

»  Argtts  ..  

Gould  15305 

•  Muscic 

Stone  9168     

Arg.-Oeltien  17681 . 
DM +35°  No.  3951 


h  m    ■ 
6  49  15 

«  5»     5 

10  36  59 

11  5  18 

n  45  s» 

16  46 
18    I 

20       I 


'5 


18 


-»3  468 

-47  8-4 
-58  8-6 
—60  ii-o 
-65  57-6 
-41  376 
—  II  i6'i 
+  35  "■» 


"    •   I      o    . 
S  4«1+35  49T 
7  »«  +35  50'; 
7  4«  |+3»    "''I 

10    6 '  +  36  il-o 

»  3e;+37  ri 

'  -.7S —  <3  »5  +37  }»■• 

DM  +38°  No.  4010  10  15  II 1+38  111 


DM  +35*  No.  4001 
D.M  +35°  No.  4013 
DM  +37°No.  3»ii 
DM  +3«°No  3956 
DM  +36"  No.  3987 
PCygni 


h 
10 
10 
10 
20 
20 
10 


I  Minor 
Minor 
I  Minor 


ibior. 


^nii 


\it..... 
In.... 


b  m  I 
o  17  7 
o  iS  4 
o  li  19 

0  5*  >* 

1  11  40 
*■  4« 
H4« 
S»  34 

9  ♦» 
13  3» 

'♦♦5 

5 


a  ao 
»  4»    » 
J    o  « 

3  »»  5' 

J  54  »5 

4  »»    7 

4  »3  < 
4  45  »9 
4  5»  53 

4  54  »» 

5  '9  39 

5  »3  »6 

6  S  3 
6  19    7 

6  57  »5 

7  o  33 
7    »  30 

7  "«  49 
7  »5  H 
7  »6  35 
7  »7  43 
7  35  >» 
7  36  •* 

7  4»  3' 
9  10  10 

8  15  17 
8  19  18 
«  37  »9 
«  47  40 
8  50  10 

8  50  13 

9  3«  4» 
9  4«  »9 

10  31   58 

10  36  39 
JO  Si    o 

11  5  o 
II  58  18 
i»  «  49 
•*  M  47 
«»  3«  '5 
IS  }i  46 
IS  39  o 
11  45  « 
rj  xo  IX 
13  XI   58 

•3  »3  33 

13  »7     6 

14  4  16 
14  19  16 

•4  »5  '3 
i^  26  to 


+  55  lO'O 
+  37  57-1 

-  9  573 
+  81  i6-o 
+  8  20-1 
-33  77 
+  »  17-9 
+  11  59-0 
+  1+  31-8 

-  3  »9-4 
+  58  4Z 

-  o  413 
+  17  »-3 
+40  3''» 
+35  «7> 
+  11  10-3 

+  9  54-6 
+  9  4''7 
+  17  »o-8 

+  7  57-5 
-14  58-6 

+34    30 

-  4  47-0 
+  "  3»3 
4-  7  »i 
+  JO  441 
+x»  5i'6 
+  10  IX'I 
+  '3  «8-5 

-  9  3»  5 
+  8  336 
+  11  591 
+   8  38-6 

+  13  4»-9 
+14     09 

+  "  4  4 
+  17  386 
+  19  171 
+  19  i*'4 
+  3  '97 

-  8  42  6 
-t-zo  i6'9 

+  35  ••9 
+  it  574 
-iz  47-8 
+  69  III 
-'7  43« 
+  6  44 
+  19  X48 

-  5  H-4 
-18  37-6 
+60    66 

+  7  36-6 
+  61  417 
■f-  6  lo'i 

-  »  47-5  I 

-  »  35» 
-11  41  8 

-  6  36  8 

-  li  46« 
+  5+  '95 
+  19  "•« 
+  *4  207 


R  Booti* 

'  t  Libra    

I  U  Coron«  

8  LibrK  

8  Scrpenti* 

8  Corona    

RSerpontii 

V  Coroiue   

R  Herculia 

WSoorpu  

R  Scorpii    

8  Scorpii 

W  Ophiuchi  ... 

T  Opniuobi     ... 

U  Ilerculia 

TOpMaohJ 

8  Opbiucbi 

W  HercuU» 

R  Uran  Minor  . 

R  Draconit 

S  Herculit  

R  Ophiuchi 

U  Ophiuchi 

X  (3)  SagittArii. 

W  (y')  Sagittarii 

T  UerculiB  .... 

T  Serpentis.... 

U  Saffictarii    . 

R  Souti    

(3  Lyras    

RLyr»   

R  Aquils    .„. 

T  Sagittarii     . 

8  8agittikrii.... 

R  Oygni 

8  Vulpeeulos   . 

xCygni  

I)  Aquibe 

S(io)Sagittc 

8  Cygni   

R  Caprioomi  . 

8  Aquilc 

R  Socitta    .... 

R  IMphini.... 

U  Oygni 

VCygni  

8  Delphini  .... 
T  Delphini .... 
U  Oaprioomi  . 
T  Aquarii  .... 
R  Vulpeculas  .. 

T  Cephei 

T  Oapricomi  .. 

W  Cvgni 

8  Cephei 

T  Pegasi 

i  Cephei 

R  Lncert«  

8  Aquarii    

R  Pegiwi 

SPcgaai  

R  Aquarii   

B  Cnsnopeic  . . 


1  m  B 
4  3»  13 

4  54  56 

5  «3  35 
5  '4  55 
5  16  11 

5  >6  4« 
5  45  »9 

5  45  »9 

6  I     9 
5   10 

10  55 
10  56 
15  20 
20  17 
20  49 
27  16 
»7  45 
3«  >3 
31  30 
3»  " 
46  45 
I  17 
10  48 
40  27 
57  49 
8  4  50 
8  23   18 

8  25  14 
84, 

«45 
851 

9  o 
9     9 


»7 
55 

54 
56 
43 


11  49 

33  47 
43  46 
46  14 

46  43 
5°  53 

3  » 

4  5« 
6  IS 

«  54 
9  28 
16  6 
37  40 
37  53 
40  7 
4«  5' 
43  58 
59  " 
8  3 
'5  47 
3«  47 


«♦  50 
37  58 


+17  >3« 

-  8  4i 
+  3»  37 
-19  587 

+  14  431 
+  3"  +6'5 
+  15  »87 
+  39  54  7 
+  18  40-6 
-19  505 
-II  399 
—22  36-6 

-  7  »57 

-  II  9'6 
+  19    8-8 

-'5  534 
-16  553 

+  37  343 
+7»  30-4 
4-66  59-6 
+  15  80 
-15  565 

+    f    lO'I 

-»7  47-» 
-19   351 

+  3'  0"' 
+  6  '3-5 
-19  123 

-  5  496 

+  33  '3g 
-f43  47-8 
+  8     36 

-  17  lOI 
-19  137 

+49  5*8 
+17    0-3 

+  3»  377 
+  o  430 
-{-16  100 

+  57  397 
-14  362 

+  15  '71 
+  16  131 

+  8  448 
+47  3»-3 
+47  443 
+  16  409 

+  '5  593 
-IS  119 

-   5  339 

+13  22-4 

+68  1-8 

-15  381 

+44  S»» 
+78    69 

+  11  59-1 

+  57  50'» 
+41  46  8 
—10  56-8 

+  9  S'o 
+■  8  181 

-1 5  5V6 


3  5*  40  \  +  SO  *V^ 


F5- 

^m 

42 

Variable  Start. 

[No.  11™ 

MINIMA  OF  VAEIABLE  STARS  OF  THE  ALGOI-  TYP?^ 

IT  Cephei. 

U  Cephei. 

U  Cephei. 

AXOOL. 

Algol 

d    h    m 

d    h    m 

d    h    m 

d     h    m 

d  h  m 

'    I    12      3 

f   «     3  5° 

'  a  19  16 

'    t     6   36 

I'll  ip 

3  »3  53 

3   15  40 

5    I    ! 

4     3  as 

»;   »'3» 

6  II  43 

6     3  30 

7  i«  56 

7    0  14 

•3  1  »3  »* 

«  »3   33 

8    15   19 

, 

10     6  46 

9  »•     3 

•^     26  17  17 

II   11  2a 

II     3     9 

^ 

13  18  35 

la  17  53 

l»9  '4   5 

I 

13  23   la 

^ 

■3   14  59 

16    3  48 

1  ■ 

15     6  35 

Ij  14  41 
18  II  29 

l6    II       2 

1' 

17  18   15 

§ 

I  10  M 

s 

l8    22    51 

18   14  38 

8" 

30     6     4 

i-» 

31     8   18 

4    7« 

•^ 

21     10   41 
23    22    31 

21     2  38 

23   14  18 

33    17    54 

as     5  44 

a4     5     7 
37     I    56 

7    45« 

■  0     1  II 

16    10    21 

26     2     7 

»7  17  34 

la9  aa  4$ 

«9 

■2   1>  I* 

18    22    10 

38   13  57 

13°     5  »3 

1 

15  it  n 

31    10     0 

[V      I  47 

«   «9  34 

< 

■  «i5*« 

a  17  13 

4  «*  as 

21  11  J7 

X  at  50 

f   a  «3  37 

7  "3   la 

H    «»5 

^^ 

S    9  39 

5     1  a6 

t- 

10  10     1 

17  i^ 

^H 

7  at   29 

7  13  '* 

3 

13     6   50 

I30  J  J 

^H 

J^ 

10    9   19 

10     1     6 

^ 

■0 

•6     3  3« 

1 

^V 

p 

la  ai     9 

. 

la  la  55 

1^ 

& 

19     0   37 

f  1  «3? 

^1 

g  • 

«S    «  S« 

15     0  45 

31  ai   16 

4  Uit 

^1 

•f 

17  10  48 

3  ^ 

t-9 

17   12  35 

0 

34   18     5 

7  rp 

^1 

h 

20     8  38 

20     0  25 

U?   '4  54 

k 

10  14  i« 
15  II  » 

^K 

aa  20  28 

23    12    14 

£ 

^H 

as     8   •? 

35     0     4 

37  15  30 

3   II  43 

1^ 

16    7  57 

^B 

a7  ao    7 

a7  II   S4 

,30     3  xo 

$     8  3a 

i»    4  45 

^H 

^a9  33  44 

8     5  21 

S 

21    IJ4 

^H 

a     7   57 

1    15   10 

II     a  10 

24  laas 

^H 

4  '9  46 

a  II  J3 

4     3     0 

4 

13  aa  58 

27  19  u 

^B 

7     7  36 

4  a3  23 

6  14  49 

S^ 

16  19  47 

30  16  t 

^1 

9  19  16 

7   II    13 

9    a  39 

a 

19  16  36 

1 

^B 

ji 

■  2     7  t6 

9  33     a 

£ 

II   14  29 

22   13  25 

r  J  11  50 

1 

i. 

14  19     5 
17     6  55 
19   18  45 

1-3 

12  10  52 

14    22   43 
17    10    33 

14    a  18 
16  14    8 
19     I   59 

25  10  14 

a8     7     3 

^31     3  Sa 

i 

li  ]  17 

^L 

22     6  35 

19    22    31 

31    ij  48 

M    0  5, 

^H 

a4  18  a4 

22     10    II 

24     I   38 

'    3     0  41 

1 

17  JO  54 

^1 

27     6  «4 

24    22       I 

26  13  37 

5  »'  30 

10  17  « 

^B 

l>9  18    4 

27      9    5' 

^39     I   17 

8  18   19 

M  >4  J» 

^H 

29    21    40 

X  . 

II   «5     7 

26  II  11 

^H 

'    «     5  53 

''   I   13     6 

14  II   56 

,29  no 

^H 

3  '7  43 

r   I     9  30 

4    0  56 

a. 

< 

■7     8  4S 

1 

^H 

6     5  33 

3    31    20 

6  la  46 

30     s  34 

'\'J 

^P 

8  17  23 

699 

9    0  36 

33     a  33 

^"^ 

n     5   la 

8  30  59 

c 

II  la  25 

15    33    13 

t  II  JT 

x  , 

II  17     a 

II     8  49 

£ 

14    0  15 

' 

x8  20     I 

c 

9  'M' 

^ 

16    4  51 

■^ 

13  20  39 

s  . 

16  1,    5 

1 

£ 

12  16  14 

18  16  41 

&>■ 

16     8  28 

18  23  55 

'  3   18  45 

r 

15  '5  J 

ai     4  3' 

< 

18  20  18 

f5 

31     U    44 

w 

6  15  34 

s 

I*    9  5* 

a3  16  21 

21     8     8 

a3  a3  34 

■3*' 

9  12  13 

>i 

21    6  4> 

x6    4  II 

a;   19  57 

26  11   24 

"» 

12      9    13 

H    JJ«» 

aS  16    0 

26     7  47 

28  23   13 

15      6      1 

17    0  '9 

28   19  37 

31  II     3 

29   21     • 

\ 

3«     7  a7 

I 

f 

^ 

^. 

^^^&^9^Hi0a 

I^^^^^B 

y 

1 

1 

Variable  Start. 

-  1 

■ 

■t^  r«i-taA;«  5tor»  of  the  Algd  Ttjpe  (continued).        ^H 

F 

)k  Taubi. 

8  Caitcri. 

f  LiBR.B. 

?  LlBH^.     ^1 

m 

d  h  m 

d  h  m 

d  h  m 

d  h  m      A 

57 

f  4  8  10 

€>  f  5  7  44 

1'  2  12   5 

4  '9  56 

f  1  11  34 

4* 

, 

8  7  13 

i   '4  '9  " 

3  "  »S 

l"! 

t 

It  6  5 

•^  l»4  6  59 

7  3  47 

6  4  17 

8  11  8 

10  19  59 

»3  3  S« 

IS  11  41 

ai 

5  ■ 

"'  4  57 

9  II  39 

la 

i 

20  3  49 

-if  8  4  . 

II  19  30 

1 

24  1  41 

e-  '7 15  39 
»  27  3  17 

^ 

14  3  21 

$<» 

1 18  t  34 

a   1 

16  II  13 

11 

. 

» 

18  19  4 

'7  >9  33 

1  0  16 

J   6  H  55 

e   |6   2  32 

Us  «4  «o 

11  1  5j 

20  3  15 

17 

, 

4  J3  '9 

13  10  47 

11  II  16 

6 

J 

8  22  II 

25  .8  3« 

24  19  7 

|. 

■  1  It  3 

28  1  29 

27  I  59 

g 

16  19  56 

. 

4  1 48 

, ]0  10  21 

29  10  50 

o 

10  18  48 
14  17  40 

I| 

13  13  16 
23  1  3 

f  1  18  11 

,31  18  41 

I. 

28  16  31 

1  '  ^ 

3  >  33 

. 

C  2  11  41 

«  9  55 

5  <°  H 

,  11 

f  »  «5  »5 

g   12   0  19 

8  17  46 

7  18  IS      1 

4 
5« 

i 

6  14  17 
10  13  9 

0   21  M  57 

Lso  »3  34 

It  1  37 
13  9  19 

JO  1  7      1 
IS  9  58      < 

4« 

14  11  2 

15  17  10 

•< 

'4  >7  49 

♦  • 

I 

18  10  54 
11  9  46 
26  8  39 

■< 

18  1  II 

20  9  J 
22  16  54 

17  1  4» 
19  9  32 
21  17  13 

lio  7  3" 

»5  0  45 

24  I  15 

It 

»7  8  37 

16  9  6 

to 

,29  i<  28 

28  16  57 
1 3'  049 

55 

2  LiBBiE. 

f  1  0  19 

♦7 
39 
3« 

f  3  7  4> 
S  '5  33 
7  »3  H 

4  8  II 
6  16  2 
8  »3  53 

r  1  840 

4  I*  3' 
7  0  13 
9  8  14 
It  16  s 
•3  »3  57 
16  7  48 
18  15  39 
10  13  31 
13  7  11 
»5  «S  «J 

i.30  «  5* 

|6 
t 

1 

»J 

|6 
8 

1  o 
1  51 

S  Cajtcki. 
i  14  I  »» 

I  »3  "  55 
;s  II  11  II 

*   »o  »3  49 

1 

10  7  15 
12  IS  7 
14  22  58 
17  6  49 
19  14  41 

11  22  32 
24  6  23 
16  14  15 
28  21  6 

[V     5  57 

i- 

'•  7  45 
13  15  36 

'5  »3  »7 
18  7  19 
20  15  10 
22  1]  t 

»5  «  51 

»7  14  44 

l»9  »»  IS 

'  I  6  27 

£ 
E. 

•I 

'45 

~  1  II  26 

r  »  '3  49 

3  14  18 

17 

0 

11  13  4 

4  21  40 

8  6  1 

^       »  '4  47 

3   4  "  3« 

7  6  30 

10 

s 

21  10  42 

7  5  1« 

JO  11  10 

9  >3  »3 

10  13  51 

M 

t> 

11  21  14 

s 

12  21  43 

'♦ 

S.  '8  '■  35 

g 

<+  5  5 

0  • 

15  5  35 

16  1  10 

i  « 

i^ 

16  12  57 

17  13  16 

^ 

18  to  2 

159 

<  [ 28  913 

18  20  48 

19  >«  »7 

£ 

20  17  53 

'  S« 

»•  4  39 

i»  5  9 

i  ■ 

>3   •  44 

'  43 

•if  7  "  5» 

23  11  31 

24  IJ  0 

t 

25  9  36 

e3« 

|-  17  8  j8 

2;  20  21 

16  0  51 

M 

27  17  17 

i 

*  26  lo  6 

L28   4  IJ 

.»9  4  43 

13"  '  «» 

■ 

■ 

^^^H 

^^^H 

^^^^^H 

Variable  Stara. 
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Minima  of  Fariable  Stnrs  of  the  Algol  Type  (continued). 


u 

Cor 

oyx. 

d 

h   in 

f    3 

3  J' 

6 

'4  '4 

.- 

to 

1     5 

c 

<9 

«3 

II  56 

3   J 
C 

i6 

22   4-7 

20 

9  39 

»3 

20  30 

17 

7  »' 

I  3° 

ig   12 

f  3 

5     3 

« 

'5  55 

h. 

lO 

246 

a 

•3 

'3  37 

Jg 

«7 

0    2g 

cS 

20 

11     19 

»3 

22    11 

^V 

9       » 

f   » 

>9  53 

6 

645 

9 

17  36 

■a 

ij 

4  17 

S. 

4 

,6 

15   •« 

S 

10 

2    10 

i3 

«3     ' 

26 

»3   51 

I  30 

10  43 

'  2 

n  35 

6 

8  26 

9 

19  17 

-i 

'3 

6     8 

1- 

16 

17     0 

-< 

20 

3  5' 

»3 

»4  4» 

»7 
I  30 

«   33 

12  25 

r  3 

2]    16 

7 

10     7 

10 

20   58 

>^ 

•4 

7   50 

1' 

«7 

21 

IS  41 

5  32 

24 

16  23 

28 

3  '5 

l3' 

14    6 

■  4 

0  57 

c        7 

II  48 

§■<  '0 

22    39 

►^     14 

9  3' 

L«7 

20   21 

U  COBOX-B. 


d  h  m 

21  7  13 

24  18  4 

28  4  56 

/•  I  IS  47 

?  2  38 

8  13  29 

12  O  21 
12 

3 

22  8  54 

25  19  46 

29  6 


-3  ■(  M  II 

'^  1  18  22 


37 


j'  I  17  2g 

5  4  >9 

8  15  II 

12  2  2 

&■(  15  12  53 
18  23  44 
22  10  36 
25  21  27 
29  8  iS 


£ 
s  ^ 

Q. 

Of 


I  19     9 

5  6     > 

8  16   $2 

"  3  43 

•5  '4  34 

19  I    26 

22  12   17 

25  23     8 

U9  9  59 


£ 


2  20  51 

6  7  42 

9  '8  33 

«3  5  24 

o  ■{  16  16  15 

"      20  3     7 

23  13   58 

27  o  49 

V3°  "  40 


4 

0 

•3 

7 

II 

4 

10 

21 

55 

'4 

8 

47 

17 

«9 

3" 

21 

6 

29 

24 

17 

20 

28 

4 

12 

,  31 

'5 

3 

U  OPHinoHi.| 

d 

h    m 

(  ' 

3  55 

3 

16  18 

6 

4  4' 

8 

17     4 

t 

II 

S  »7 

'3 

17  50 

13   4 

16 

6    13 

1 

18 

18   36 

21 

6  59 

13 

19  22 

16 

7  45 

ag 

20    8 

,3' 

8  31 

(   2 

20  54 

5 

9  '7 

7 

11  40 

«>. 

10 

10     3 

12 

22  26 

1  • 

«5 

10  49 

"7 

23   12 

Oi 

>o 

"  35 

22 

23  58 

15 

12  21 

.28 

0  44 

f  2 

ij     8 

5 

«  3' 

7 

•3   54 

10 

»   '7 

M 

12 

14  40 

E 

'5 

3     3 

4 

17 

15  26 

m 

20 

3  49 

22 

16   It 

25 

4  35 

»7 

16  58 

;.30 

5  »' 

r  I 

'7  44 

4 

6     7 

6 

ig   30 

9 

19 10 

- 

II 

•4 

16 

7  39 

10 1 

'9 

*\5 

21 

20  48 

24 

9  " 

i6 

11   34 

.»9 

9  57    1 

U  OpttnrcHi, 


d    h   m 
^   I  12  11 

4  «o  44 

6  23     7 

9  II  30 

"  »3  53 

14    12     16 

17      O    39 

19  13  2 

22  I  15 

24  13  48 

27  2  11 

U9  «4  34 


I 


f    I 


»  57 

3  «5  >o 

6  3  43 

8  16  6 

II  4  19 

13  16  52 

16  s  15 

18  17  38 

ai  6  I 

23  Ig  24 

647 
19  10 


16 

a8 


r  I 


7  33 
19  56 


29 

52 

>5 


3  .  . 

6  8  20 

8  20  43 

II   9  6 

13  II 

16  9 

ig  22 

21  10  3g 

23  13  I 

26  t I  24 

28  23  47 

{31   12  10 


5  '2  56 
8  I  20 
10  13  41 
13  2  6 
15  14  18 
ig  2  51 
10  15  14 

23  3  3« 

2;  16    o 

28  4  14 

^  JO  16  46 


U  OPHircm. 


d  h  m 

2    ;  ID 

4  '7  J> 

7    5ii 

9  ''  '9 

s 

12     6  41 

i\ 

'4  19  5 
17     7  l« 

& 

19  19  5' 

12      i    14 

24  20  V 

27    9   0 

^29  ll   25 

1  9  ♦' 
4  21  9 
7  io  3» 
9  i»  55 
II  II   19 

•g  1  17  i»    5 


20     o  ll 

22  I »  5' 
15  »  U 
27  I  3  r 

30     »  0 


I 


s4>3 

4  »  ♦' 
6  »5  9 
9      3  J» 

&     II  I  5  55 
a  J  14    ■♦  •' 
'"<i6  1641 
19     5   4 
at   »7  27 
24    5  59 
s6  ig  IJ 
i  29    63' 


Jtioto. 

ForUOpM- 
uehi,  thf  pe- 
riod of  which 
i»  2o'>g",only 
ererjr  third 
minimum  ii 
giren. 
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Variables  of  Short  Period. 
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YABiABLES  OF  SHOET  PEEIOJ)  NOT  OF  THE  ALGOL  TYPE. 

Sob.— Tbe  times  of  minimii  onlv  are  giren  ;  the  times  of  maxima  may  be  found  by 
adding  the  interval  printed  under  the  name  of  the  star. 

TJ  SAGITTAEn 
(continued). 


T  MOHOCXBOTIB. 

X  (3)  SAGITTABn 

(S-oM 

(eontiniied). 

d  h 

d    h 

d    h 

d    h 

fa.     I     0 

Aug.    4  21 

July     6    7 

Aug.  31  10 

tt     0 

M.JIJ 

Sept.  17  20 

.3    8 

20     8 

Sept.    7  10 
14  II 

lir.u  13 

Oct.    14  20 

27    8 

21  II 

far.  Il  11 

■9  '5  "  i 

Not.  20  19 
Dec.  17  19 

Aug.     3    9 
10    9 

28  II 
Oct.     5  12 

17    9 

12  12 

( GunroBUH. 

24  10 

19  12 

(5'o\)              1 

d  h 

d    b 

k,  «  5 

Aug.  29  18 

W  (y')  Sagixtabii. 

■1  9 

li  u 

Sept.    8  22 
19     1 

(3U'.) 

Ml  716 

»9     5 

d    h 

d   h 

17 10 

Oct.     a    9 

Feb.  23     2 

June  24  14 

„    '7>3 

19  12 

Mar.    2  16 

July     2    4 

iB.  10    3 

29  16 

10    6 

9  '9 

10    7 

Not.    8  20   1 

17  »i 

17    9 

30  10 

18  23   1 

25  11 

24  23 

Ijr.  9  H 

29    3 

Apr.     2     I 

Aug.    I  13 

1)  t% 

Dec.     9    7 

9  »5 

9    4 

„    »»" 

19  10 

.7    6 

16  18 

■9  10   I 

29  14 

24  20 

24    8 

May     2  10 

31  22 

10    0 

Sept    8  12 

WVmonaB. 

17  15 

,6     3 

(8* 

d  h 
'■•  10  17 

5*0 

d    h 
May  28  21 

*5     5 
June    I  19 

16  23 

23  17 

Oct.     I     7 

8  21 

16  12 

»i  '"' 

June  15     3 

R^,4    6 
•u.  J  II 

July     2  10 

19  17 

10  19 

Aug.    6    0 
23    6 

¥  7 ; 

U  Saoittabii. 

"•J  II  14 

Dea     4  22 
22    4. 

(2"  23M 

■ 

d    b 

d    h 

Mar.     1  21 

June    4    8 

i  (3)  Saoittabii. 

8  15 

II     I 

(J*2l\) 

>S    9 

17  19 

22     3 

24  13 

d     h 

28  21 

July     I    7 

May     4    4 

Apr.     4  15 

8     I 

9   » 

"     5 

II     9 

14  19 

li  I 

.8     5 

■  8    2 

21  13 

»J   3 

»5     5 

24  20 

28    7 

'-'il 

Jane    i     6 
6 

May     I   14 

8     8 

Aug.    4    1 
10  19 

11 ' 

15    6 

15    2 

17  13 

[        |o  4 

22    7 

21  20 

»4    7 

*>  4 

29    7 

zS  14 

31     0 

d  b 
Sept  6  18 
13  12 
20  6 
27  o 
Oct      3  18 


d  h 
Oct  10  12 
17  6 
24  o 
30  18 
Not.    6  12 


l3  Ltbj;, 

(Max.3«>s\ 

Secondary  Biin.  6*  1 1*. 

Max.  Q""  16*.) 

d  h 

July  218 

15  16 

28  14 

Aug.  10  II 

=   *'  9 
Sept.  5  7 

18  5 
Oct  I  3 

14  I 

26  23 
Not.  8  20 

21  18 
Dec.  4  16 

17  14 


d 

h 

Jan. 

3 

0 

»5 

22 

28 

20 

Feb. 

10 

18 

23 

16 

Mar. 

8 

'3 

21 

II 

Apr. 

J 

9 

7 

»9 

5 

May 

12 

3 

»5 

0 

June 

6 

22 

>9 

20 

1;  Aquil^. 
(2-  9'.) 


Mar. 


Apr. 


May 


June 


July 


d 

h 

8 

•7 

»5 

21 

»3 

I 

30 

5 

6 

10 

>3 

'4 

20 

18 

»7 

22 

5 

3 

12 

7 

"9 

II 

26 

•5 

2 

>9 

10 

0 

•7 

4 

»4 

8 

I 

12 

8 

16 

July 
Aug. 

Sept 

Oct 

Not. 


15  x\  \ 


d  h 

23  1 

30  5 

6  9 

13  14 
20  18 
27  22 

4  3 
"  7 
18  II 

»5  'S 

2  19 

10  o 

»7  4 

24  > 

31  12 

7  17 

14  21 
22  I 
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Bi$uuTf  Start. 
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Yasiables  ox  Shobt  Fxbios  (eonUTUud). 


S  (lo)  SjLQirtM.      1 

iCxpstx. 

(3- 

o\) 

(It  15M 

d    h 

d  h 

d    h 

d    b 

d    h 

d   k 

Mar.    7  iz 

July  z8    0 

Jan. 

6    z 

Apr. 

7    « 

July     7  «3 

Oet     <  19 

15  11 

Aug.     5    9 

II  II 

la  16 

la  aa 

"    4 

14    6 

13  18 

16  ao 

18     I 

i»    7 

«7  •! 

Apr.     I  1 6 

zi    3 

SI      5 

aj  10 
a>  19 

.3  16 

aa  u 

lO      I 

30   IZ 

»7  «3 

»9     « 

»      »*   ' 

i8  lo 

Sept    7  ZI 

Feb. 

I  za 

M.y 

4    4 

Aug.    3  10 
8  18 

Kor.    a  15 

z6  10 

16    6 

7    7 

9  " 

8   « 

Mays      4 

Z4  15 

11  16 

14  Zl 

14    3 

:i.! 

13  13 

Oct      3     I 

18    0 

zo    6 

19  la 

ZI  iz 

II   10 

li,t 

»S  >5 

a4»« 

•4  s 

30    8 

19  19 

31    0 

30    0 

S9  n 

Jane    7  17 

z8    4 

Mw. 

6     J 

June 

5    9 

Sept.   4  14 

Dm.    4M. 

16    z 

Not.    5  13 

II  It 

10  17 

9  a| 

»    J 

Z4  11 

13  zi 

16  ao 

16    a 

IS    « 

»S  H 

July    a  ao 

zz    7 

»»    S 

31    II 

ao  17 

ao  *f . 

"     5 

30  17 

»7  «4 

a6  ao 

z6     a 

si    t 

19  14 

Deo.    9    z 

Apr. 

I  »3 

July 

»    5 

Oct     I  II 

31  It 

BINAET  STAES. 


The  following  are  amongst  the  best  known  and  most  remarkable. 


No. 


Name  of  Star. 


R.A. 
1880. 


Deo. 

Mag. 

Por- 

Dis. 

£poni. 

1 

1880. 

tion. 

tanoe. 

1800+. 

■ 

0    1 
+57  II 

4;  8 

,0 
1657 

V.6 

«a«7 

+"  5« 

6;  7 

a'o 

135 

8s-a8 

-56  49 

6;  6 

a30j 

7-10 

8519 

+66  51 

*'•  I 

8z-o 

aa3 

83-67 

l» 

4;  8 

iio-o 

7-43 

83sa 

+  a44 

V- 1 

z86o 

3-04 

7799 

+  0  la 

6;  8 

»4''9 

.**7 

8o-oa 

-  7  49 

4;  9 

105-6 

8100 

7918 

+53  15 

s;  7 

»9i-9 

187 

8a-93 

-f  8  ao 

6;  7 

Z03-3 

IIS 

8a76 

+»5     3 

6;7 

1 98 -a 

504 

7616 

+59  34 

5;6 

ia8-4 

170 

8a76 

» 

s;  7 

ia6-7 

8-a9 

8a-ao 

—  16  3a 

«;  9 

30-6 

7-39 

S6-at 

+  13  20 

5:8 

i<3"4 

6-19 

8a-89 

+  3»    9 

a;  3 

23Z-Z 

S74 

8s-,$ 

1. 

1. 
3- 
4- 
5- 
6. 

7- 
8. 

9- 
10. 
II. 
II. 
13- 
14- 
15- 
16. 


q  Oawiopeia 

36  Andromedn.... 

p  Eridani  

( Cauiopeue  AB    . 
„         AO    . 

y  Ceti 

98  Eridani 

40  „  AB  .... 
z  Camelopardalis . 
t  Orionis  0£  98    . 

118  Tauri 

la  Lynois  AB   .... 
„        AO    .... 

Sirius 

38  Qeminorum .... 
Castor  AB 


h  m 

o  41-8 

0  48-3 

1  352 
a  19'z 


37-1 
30-6 

9-8 
304 

I  3 

21-9 

35-6 

39'9 
47-3 
>7"o 


Binary  Stars. 
BiKABi  Staus  {eoniiuwd). 


Epoch 

Ob- 

1800+. 

•erier. 

8519 

E. 

85-89 

£. 

8i->9 

E. 

8340 

B. 

8186 

E. 

8517 

E. 

8s-.. 

B. 

85-36 

E. 

83-07 

B. 

80-46 

B. 

8489 

E. 

«5J4 

P. 

81-93 

E. 

81-47 

S. 

«5-37 

P. 

79'4« 

H. 

«5-4i 

P. 

llS-57 

T. 

85-4. 

P. 

«5-5S 

E. 

8335 

E. 

8558 

E. 

85-63 

E. 

85-53 

B. 

8|-6s 
7803 

E. 

H. 

85-74 

E. 

7756 

H. 

8563 

K, 

«57t 

B. 

»S-57 

E. 

8549 

P. 

77-00 

H. 

79'47 

H. 

85-66 

£. 

8557 

B. 

85-64 

E. 

8549 

B. 

8549 

B. 

83-61 

W. 

8590 

E. 

«5-5S 

B. 

7976 

H. 

84-54 

E. 

797' 

H. 

8567 

B. 

85-69 

B. 

7577 

B. 

83-36 

E. 

Imko  bMdcd  "  ObMirer,"  B.  deootei  Dr.  L.  de  Boll ;  £.,  Dr.  B.  Eogelmaiin  ;  H.,  Prof  • 
■  P.,  Moiu.  J.  Pprrotm ;  B.,  Mr.  H.  C.  BubmU  ;  S.,  Prof.  Schiaparelli ;  T.,  Mr.  Teb- 
4r.  H.  C.  Wilion. 


k 


Lunar  Craters. 

8ELEN0GBAPH1CAL  LONGITUDES  AJVD 
OF  LUNAE,  CRATERS. 


Longitude. '    Latitude. 
Name  of  Crater.  i+  =  We«t.'+=North. 
I  —  =  E«»t.    —  =Souili. 


I 
I 


SoUuberi  A 

HaiiNoii  \    

Luugreuiia   

I'l-tuviuB 

(."leomedes  A  .. 

Picard 

Tbo!e» 

Meaaier    

Proolus    

Tnnintiiia    

Ceplii'iiB  \  

Ooclenius     

Kabi-icius     

Uerculea 

Capella    

Demoerituii 

Crnoorinun 

Piccolimiiui 

Vitruviua 

Maakeljno  

Mutus .. 

Miidler     

Poaidonius  A  . . 

LeMoiiuicr  A  .. 

Kufg    

TheopliiluB 

Lindeimu    

AHalutetea  C  ... 

Pliuiua    

Beaael 

Delauibr»'    

Biunyaius    

Sacrolwaoo  

Monelaiia 

DoUond  

Linnu  

Agrippii  

Maniliua 

HippiirfliusC... 

An-liytua 

CiiMini  .K     

Albatpgnius     ... 

Werner   

Conon 

Ukert  

AriatiUua     

Murt'hiaon  A  ... 
IHoleiiiauc  A  ... 

IIprBchel 

Bode    


i6 


+  77 
+  74     o 
+  60   34 

+  59  '* 
+  54  «7 
+  53  5» 
+  49  '» 
+47  9 
+46  30 

+45  58 
+45  40 
+44  »7 
+40  46 
438  »3 
+  34  48 
+  33  30 
+  32  27 

+3'  35 
+  3'  i 
+»9  3  5 
+19  i» 

+»9  '» 

+»9  7 
+  =9  4 
+  27  32 
+  26  18 
+»4  30 
+  »3  34 
+»3  »3 

+  17  »2 
+  «7  >5 
+  '7  9 
+  15  4' 
+  15  3' 
+  14  >» 
+  11  3» 
+  10  iS 
+  8  47 
4 

4 

4 


+  8 


'3 

9 

58 

5» 

57 
9 

■• 
f 

o 
S8 

9 
38 


+  a  28 

+  >3   <7 

-  8  21 

-U  39 
+18  14 
+  14  18 
+  61   58 

-  '   59 

+  16    JO 

+  5  40 
+40  59 

-  9  59 
-42  8 
+46  23 

-  7  33 
+62     8 

-  o  24 

-  29  II 
+  17  36 

+  »  3» 
-63     6 

-  10  56 
+31   36 

+26  o 
+44  57 

-  II    21 

-31     52 

+  57  16 
+  15  >7 
+»'   54 

-  '  47 
+  I  5« 
-23  42 
+  16  2+ 
— 10  15 
+»7  47 
+  4  » 
+  14  17 

-  7  23 
+  58  M- 
+40  23 

-  II  21 
-27  46 
+21  31 
+  7  48 
+33  45 
-44 

-  8  35 

-  5  37 
+  6  38 


[No.  llH 

Lonplude.    \  •><•'■■■*-  l^ 


I  Lonplude.    I  < 
Name  of  Crmter.  1  +  =  Weat.  |+ 
— =£aat. 


Alphonaua  A  . 

Muating   
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[A  sheet  of  paper  as  it  came  from  the  cylinder,  after  beiug  used, 
was  bwe  exhibited  aiidexplaiood.]  I  believe  this  chronograph  wivs 
made  in  ihu  Melbourne  Observatory.  1  have  here  a  chronometer 
that  \\  ill  make  the  seconds'  contact,  and  I  shall  be  able  to  show 
you  the  chronograph  at  work.  I  believe  a  similar  instrument  is  in 
use  at  Adelaide  Ubservatory,  but  Mr.  Todd  says  bo  bos  altered  the 
form  of  recording. 

Mr.  Duidiii.  Is  not  the  American  method  of  nigistiation  8om&- 
thing  similar  ? 

Mr.  Btukiin/.  Yes,  1  believe  it  is.  The  main  feature  is  the 
controlling  pendulum,  and  certainly  it  appears  to  answer  very  well, 
besides  beinj;  simple  and  inexpensi^e  to  make.  The  instrument  is 
now  in  at'tion,  and  is  recording  the  second-marks.  I  think  it  had 
k'ttcr  be  left,  and  if  1  can  have  a  few  minutes  later  in  the  evening 
I  shall  he  able  to  take  this  paper  off  and  hand  it  round,  and  1 
might  put  a  few  ohscrvutioiis  upon  it. 

Tlie  Preshhiit.  "Would  any  Fellow  desire  to  ask  Mr.  Buckney 
auy  furiher  questions'? 

Mf.  Biiiiiianl.  1  should  like  to  ask  one  question.  As  I  under- 
stand it,  the  pen  is  controlled  by  Iho  standard  clock,  whereas  the 
cylinder  is  driven  by  Ibu  parabolic  pendulum. 

Mr.  Bui'liiitf.  The  rate  of  the  barrel  is  controlled  by  the  para- 
bolic pendulum. 

Mr.  l{(iiii/ard.  If  both  w  ere  controlled  by  the  standard  clock 
it  would  ensure  the  lines  being  straight. 

Mr.  Bud  uey.  1  think  Ih?  less  work  you  give  the  standard  clock  to 
do  tlie  better,  and  J  do  not  know  that  it  is  absolutely  necessary  to 
have  llie  records  in  a  straight  line.  If  1  may  refer  you  to  volume 
xxxii.  of  the  ■  JMoiillily  Polices,'  you  ■will  see  Mr.  Ellery  goes  into 
this  t)ucstion  rather  fully,  nud  he  says  it  has  been  represented  to 
him  that  such  great  inwision  as  to  get  tlie  lines  straight  is  un- 
necessary. He  thinks  it  convenient,  because  it  facilitates  the  mea- 
sure of  the  fnictioiis  of  seconds. 

Mr.  Baiujiird.  1  should  like  to  know  whether  there  is  anv 
method  of  correcting  for  tcmperrlure.  The  little  springs,  not 
only  by  their  change  of  elasticity,  but  hy  tleir  change  of  length, 
ought  to  make  a  difference  in  the  going  of  the  clock. 

Mr.  BuAiKi/.  1  apprehend  it  will  affect  the  rotation  of  the 
barrel.  You  see  the  pendulum  is  not  compensated  at  all,  and  I  pre- 
sume Mr.  Elk-ry  has  not  I'oiuid  that  necessary.  I  suppose  the  instru- 
ment would  be  installed  in  some  place  where  the  teniperaturw  is 
tolerably  uniform.  It  only  gtics  for  two  and  a  half  hours,  and  if  it 
is  fairly  well  protected  there  would  Ik>  practically  no  change  during 
that  time  ;  and  if  there  were  a  change,  it  would  be  a  gradual  one, 
and  yoii  vionld  get  the  second-marks  removed  a  little  out  of  the 
straight  line  m  the  barrel.  But  it  would  not  be  a  sudden  efifect ; 
it  would  simply  alter  the  space  from  st*cond  to  second, 

Mr.  Bamittrd.  But  it  w  ould  make  a  great  difference  in  the 
going  of  the  peudulum. 
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J.  W.  L.  GLiJBHEB,  MjV..,  F.E.S.,  Prtsidenl,  in  the  Chair. 

Stcretariea :  E.  B.  I-ijOBEt,  and 

Lieut,-Col.  G.  L.  Tupmaj. 

MiuiiteA  of  the  previous  Meeting  were  read  and  confirmed. 
Tupman,     Sixty-four  presents  have  been  received  during 
I  mouth.     Calling  for  special  mention  is  the  general  Cafaloguo 
■  from  Cordoba  as  distinguished  from  the  Zone  Catalogue 
ome  time  ago.     The  places  in  the  present  one  are  more 
«e  tliau  in  the  former.     W«  have  also  two  volumes  from 
rJIananJ.  containing  a  catalogue  of  stars  observed  there.     Also  I 
%y  nii-iitiou  that  Mr.  Roberts  has  sent  us  a  photograph  of  which 
»liowr«i  US  rough  proofs  at  the  last  Meeting 
Votes  uf  thanks  to  the  donors  were  passed. 
I  On  the  motion  of  Mr.  Inwards,  seconded  by  Sir  James  Cockle, 
its.  Leeky,  Sadler,  and  Bryant  were  appointed  Auditors  of  the 
ty's  accounts. 
Buekiuti  then  described  the  action  of  a  chronograph  sent  by 
,  of  the  Melbourne  Observatory,  for  the  purpose  of  being 
in  the  late  Colonial  Exhibition.     He  said  :  The  principal 
this  chronograph  is  the  controlling  apparatus,  which  is  a 
tion  of  Huygcns's  parabolic  pendulum.    The  piiralwlic  pen- 
;  described  by  Huygens;  and  this  particular  apparatus 
■cribed  in  '  Monthly  Notices,'  vol.  xxxvi.  p.  72,    The 
w  that  the  form  of  the  governor,  viz.  the  parabolic 
iires  a  practically  uniform  rotation  of  the  cylinder,  so 
raaile  at  every  second  of  each  minute  shall  be  prac- 
ight  line  from  one  end  of  the  cylinder  to  the  other, 
ider  beuig  adapted  to  register  for  two  hours  and  a  half. 
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the  conclusion  that  he  wns  mistaken  in  thinking  he  hod  observd^H 
true  bright  linos,  because  I  cannot  aee  how  it  is  possible  {or  au|^H 
bright  tines  that  really  belong  t^  the  star  to  escape  widening  out  l^^| 
the  cylindrical  lens  when  all  the  rest  of  the  spectrum  is  so  wideue^H 

Another  point  is  with  regard  to  the  width  of  the  slit.     Mr.  She^^J 
man's  slit  was  six  minutes  of  arc  in  width.     The  diffractioa-dial^H 
of  bis  star,  he  now  says  in  his  paper,  would  be  about  three  secondg^B 
1  obj>'c-tc(l  to  so  wide  a  sht  on  the  ground  that  it  was  practicalij^H 
no  slit  at  all — that  it  was  one  hundred  times  too  wide;  but  he  sti|^| 
urges  that  my  criticism  was  unfounded,  although,  of  course,  a  ^^^H 
only  the  one  hundred  and  twentieth  part  as  wide  would  haveallowei^H 
the  entire  diffraction-disk  of  the  star  to  be  seen.     The  point  I  oh^H 
ject«d  to  was  not  thnt.  it  was  impossible  to  see  the  spectrum  throu^^H 
BO  wide  a,  slit,  but  tlinl  his  measures  would  have  no  value  at  al^H 
because  unless  he  knew  where  the  star  was  ou  the  slit,  it  migh^H 
move  from  one  jaw  to  the  other,  and  couseijueutly  his  bright  line^H 
would  move  correspondingly  in  the  spectrum.     He  measured  lia^^| 
in  the  s[)ecl  rum  of  some  stars,  some  of  which  were  so  near  each  othd^H 
thut  the  motion  of  the  star  from  one  side  of  the  slit  to  the  othi^H 
■would  probably  cause  the  lines  to  shift  in  their  places  by  more  tha^H 
thi'ir  distance  ai>iirt  from  each  other.     Blr.  Sherman  also  mokes  ^| 
iiniuber  of  ijuotalions  from   M.  Gothard  and   Dr.  Konkoly  as  tlH 
/5  Ijyne  and  y  t)a.ssiopeiffi  ;  but  1  do  not  think  they  are  relevant  to 
the  point  at  issue,  because  1  never  disputed  th;»t  there  were  star* 
with  bright  lines  in  their  spi^ctra,  but  I  doubted  whether  Mr. 
Sliernian    had   succeeded  in    doing  as  he   thought   he    bad,  vii. 
detect<'d  bright  lines  in  every  one  of  some  fifty  stars,  taken  at  ran- 
dom, that  he  had  observed.     (Hear,  hear  I) 

Mr.  Kiwbel  read  a  paper  by  I}r.  Copeland  on  the  Nova  Audro 

meduj.    It  was  stated  in  the  paper  that  on  receipt  of  a  telegram  a» 
to  a  variation  in  the  Nebula,  a  circular  was  sent  out  from  Dun  £ch& 
and  a  watjjh  was  at  once  kept.     On  Sept.  i   it   was  seen  that  th» 
centre  of  the  greut  nebida  was  occupied  by  an  object  like  a  star  of 
the  7i  magnitude.     Only  very  slight  indications  of  bright  lin   ~ 
could  be  detected  with  the  spectroscope.     Micrometrical  obser 
tions  were  also  recorded.      In  regard  to  the  spectrmn  it  resemblt 
that  of  the  rJreat  Nebuk  in  that  it  was  continuous,  and  it : 
showed  feeble  traces  of  bright   lines.     On  Sept.  lo  it  extended 
from  between   B  and  C  to  hiilfway  bi'tv\een  F  and  G.     By  the 
15th  Sept.  the  Nova,  which   was  yellow  in  colour,  had  falJeu  in 
magnitude,  and  only  traces  of  two  lines  could  be  made  out.     (^^ 
Oct.  1  those  two  lines  were  still  fainter.    OuOct.  19  the  spectru|^|i 
was  still  continuous, but  not  uniform.    In  regard  to  magnitude,  t^i 
Nova  was  brighter  ou  Se[)t.  10  than  when   first  observed  ;  it  then 
appeared  lo  be  87  magnitude.      The  estimates  of  magnitude  were 
given  in  a  table  from  Sept.  1  (when  it  was  8-47)  to  Jan.  2  (when 
it  was  1 3'  5 ).    On  Jan.  30  it  was  not  certainly  seen ;  on  Jan.  3 1  it  waa 
just  disueruille;  but  ou  Teb.  2  there  was  no  trace  of  it  with  a  i^ 
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inch  aperture.    During  the  wbole  period  tb«  light  foDowed  a  gen&- 

I  rallv  decrva^ing  scale,  but  the  decrease  waa  not  perfiEvtlr  continuous. 

The  star  decreased  irregnlarlr,  fading  more  rapidly  at  first  tban 

I  afterwards.     The  viMbilitj  of  the  nebula  was  tirst  measured  on 

[Sept.  3,  and  the  results  were  given  in  the  paper. 

Capt,  SMe.     There  seems  to  have  be«n  a  rather  remarkable 

^difference  as  to  the  colour  of  this  star.     I  examined  the  Nora  on 

Kbe  first  tine  night  after  the  receipt  of  the  Uun-Bcht  Circular.     I 

rcannot  be  sure  as  to  the  date^  I  would  have  looked  it  up  had  I 

I  known  this  paper  was  to  be  read:  but  I  certainly  noted  the  colour 

oF  the  star  as  blue,  and  my  wife,  who,  though  one  of  tbe  rarest 

I  Tisilors  to  my  obsen"atory,  was  with  me  on  that  occasion,  compared 

"t»  api)ejirance  to  that  of  a  tiny  electric  light ;  so  that  two  persons, 

Jtte  one  a  practical  observer  of  long  experience  and  tbe  other  not 

y%  practised  observer  at  ail,  both  independently  aw.-ribed  the  same 

Ibluish  tint  to  the  star.     To  my  eyes  it  remained  blue  for  (he  first 

few  days,  and  then  afterwanls  it  certainly  became  reddish. 

Mr.  Kanyard  could  confirm  Capt.  Xoblt-  in  his  remark  that  there 
i  a  change  of  colour  in  the  Nova,  and  it  appeared  to  him  at  fir!<t 
Fas  bluish,   and  afterwards  as  of  a  reddish  tint  w»  it   became 
1  fainter. 

Mr.  Bnjant.    Did  you  observe  with  both  eyea  ? 
Mr.  Hnui/ard.     Xo. 

Mr.  linjanl.     I  hove  seen  the  planet  .Saturn  red  with  my  right 
eye  and  of  a  totally  different  colour  with  my  left  eye. 

Mr.  Knoheh     I  can   quite  confirm  what  Jlr.   Bryant  says.     A 
planet  appears  of  a  different  colour  to  me  if  I  ol>serve  it  with  one 
ye  to  what  it  does  when  1  observe  it  with  the  other. 
Mr.  StulUr.     Derabowski  made  a  similar  obsen-ation  with  regard 
to  the  colours  of  double  stars ;  viewed  with  the  right  and  the  left 
,,     «ye,  the  colours  appeared  to  him  entirely  different. 
^^    Mr.  Mnundfr.     I  thought  I  detected  three  bright  lines  in  the 
^Mpectrum  of  the  \o^a,  but  the  positions  I  obtained  for  them  did 
^Rot  agree  with  those  obtained  by  Dr.  Copeland.     At  the  time  1  was 
disposed  to  identify  the  lines  with  tbe  three  principal  lines  of  the 
corona,  and  1   felt  the  more  confidence  in  ray  measures  since  Mr, 
8herman,  of  Tale  College,  gave  positions  for  the  bright  lines  he 
had  observed  in  the  spectrum  of  the  Nova,  which  agreed  with  mine 
quite  as  closely  as  could  be  expected.     But  seeing  that  I  only 
obtained  two  rough  pointings  on  one  line  and  one  on  another,  and 
that  1  had  a  smaller  aperture  than  Dr.  Copeland,  who  made  a  con- 
siderable series  of  measures  with  a  specially  consiructed  spectro- 
scope. I  should  think  his  determinations  must  be  worthy  of  more 
confidence.     I  see.  however,  that  he  agi\in  sp<>ak8  of  the  stellar 
spectrum  of  Secchi's  third  type  as  being  that  of  bripht  carbon.     I 
cannot  agree  with  him  there.     I  think  that  our  knowledge  of  the 
tvpe  quite  precludes  that  interpretation  being  placed  upon  it.     In 
iiis  particular  instance  we  should  have,  ac<x)rding  to  Dr.  Copelaiid's 
BW,  a  star  very  greatly  increasing  in  brilliancy,  and  yet  the  bright 
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bands  in  its  spectrum  are  discernible  only  with  the  greatest  diffi- 
cultj".  If,  therufore,  the  increase<l  brilliancy  of  the  star  \™s 
entirely  or  even  largely  due  to  these  bright  carbon  band^,  it  u 
difficult  to  understand  how  it  should  have  increased  so  iniicii  in 
magnitude  and  yet  that  the  bright  bands  themselves  should  h»»« 
been  seen  with  such  great  difficulty. 

Col.  Tiiptnan  read  a  note  on  Erratic  Meteors,  by  Mr.  B.J.  Uoplnnt, 
The  writer  stated  that  in  Novemlier  1885  he  read  to  the  Societv* 
paper  containing  a  series  of  oltservations  on  a  cla-iss  of  meteor* 
which,  from  the  apparent  form  of  their  paths,  he  had  termed  emtio. 
The  appearance  of  these  bodies  was  comparatively  rare,  inasmuch 
as  of  the  1300  meteors  which  Mr.  Denning  had  ohserved  during 
1885,  only  4  were  erratic.  He  observed  on  December  4.  at  18 
hours,  a  meteor  which  in  its  patli  appeared  to  break  in  two.  It  *ai 
of  a  brilliant  white  colour,  and  equalled  .Jupiter  in  apparent  magni- 
tude ;  it  Krst  made  its  appearance  near  Ursa  M.'ijor.  As  it  ^ir»- 
ceeded,  the  meteor  seemed  to  divide  and  the  remainder  of  its  path 
was  coiiiiimiKl  at  a  short  distance,  abo«t  30°,  above  the  level  of  the 
path  pursued  at  its  first  iipjx'nrance,  though  parallel  to  it.  OuoiM 
or  two  occasions  Ixiforo  he  had  noticed  a  break  in  the  path  of  k 
meteor,  but  looked  upon  it  us  an  optical  illusion  or  as  fancy:  but 
such  an  appearance  would  be  caused  probably  if  at  the  point  of  d'u- 
nppearaiice  of  one  meteor  another  made  il  s  appearance.  In  thecuse 
he  was  now  referring  to,  the  meteor  was  of  slow  motion  and  was  visible 
for  two  seconds,  and  he  was  confident  it  was  not  an  illusioti.  The 
slight  curve  in  the  path  of  the  meteor  might  be  accounted  for  by  Mr. 
Kanyard's  suggestion  of  nn  irregularly  shaped  meteor,but  that  would 
not  account  fortlie  break  in  the  path.  Mr.  Denning  accouuted  fof 
it  by  variations  iu  the  light  of  the  meteor  ;  but  this  meteor  did  not 
vary  iu  brightness,  and  was  therefore  different  from  those  Jlr^ 
Denning  had  ohserved.  Whatever  caused  the  met^'or  to  change  il 
course  seemed  also  to  have  caused  the  momentary  dis.ippearam* 
the  meteor.  It  was  in  the  hope  that  some  cxphinatiou  of  tl 
pheriotnenou  would  lie  fortticomijig  that  he  had  sent  this  note 
the  .Soci<!ty. 

Afr.  J{<iiti/ttrd.  I  have  never  seen  one  of  these  broken-pstbi 
meteors,  but  there  seems  to  be  an  accumulation  of  evidence  tbi 
such  paths  are  occasionally  observed.  Assuming  their  existence, 
think  they  might  bo  accounted  for  bj' supposing  that  the  meteor  hi  ^ 
a  pmjectiou  upon  it,  causing  it  to  skid  to  one  side  from  its  origiw" 
direction,  and  that  this  jirojection  w!is  broken  otf  or  destnireil. 
The  resistance  offered  by  the  atmosphere  would  be  entirelv changed 
ami  it  would  suddenly  begin  to  skid  in  a  new  direction.  It,  for 
evample.  the  meteor  were  like  a  liall  with  two  projecting  wings. or 
a  mass  with  two  crystalline  spieides  projecting  one  on  either  side, 
and  one  of  them  was  destroyed  through  the  heat  due  to  the  frictioo 
of  our  atmosphere,  the  body  would  begin  immediately  to  skidiuk 
new  direction. 
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IfMt.      I 

Mr.  HopkiiM.  pe(bp^  not  I 
icorratiire  of  tb*  tai.  wiiA  . 
itaelf  hKtv^ttlknndm 

OK  no!    Mr.  BoploM  iimilin  t««  itn«l* 
Um  otber,  £acB  two  lUflu  illiiitiiiR  utm.  m  I 
,^07  were. 

Ad  apptaaaM  lach  m  Capt.  XoUe  kv  ■ftokeo  o£ 

!  fata*  Novcaber.     I  ««■  eroadag  Xewuffcat  Hotk 

Mtned  to  £atl  almoit  at  aa  avle  of  45°  la  Ibe  iHfiaai. 

««s  extingniafaed,  bat  a  laaJl  traO  kft  ■wiiiiml  the 

sickle.     It  waa  aeafvelj  equal  to  a  aenuetrefe,  it  waa 

ke  half  an  cilipae. 

tTwfMMtn.     The  late  Julins  Sdnaidt,  at  Atiiens,  haa  dntan 

1  eodi  corred  trails.     I  once  aaw  aach  a  bail  tat  two  baara. 

I  foUowiag  bent  paths  are  aeen  from  tiiae  to  tioie,  but  tlte 

'  aronld  t>ot,  in  such  a  caae,  more  in  tvo  diffenot  planea.    It 

DQ  thing  for  a  meteor  to  dlaappear  entirely  in  the  middle 

aad  reappear  again  forther  on.  but  the  path  is  all  in 

Barnyard.     Or  there  mar  be  aome  small  cloud  between  joa 

meteor.     The  explanation  I  gave,  however,  waa  not  in- 

I  explain  the  sort  o(   path  Mr.  Uopkins  describes,  but  a 

I  Biiglt>  in  it. 

1  (referring  to  the  chronograpb  which  ^fr.  Bucl-Hfy  had 

f)  Kiid  :  There  b  one  point  in  connection  with  this  iu'stra- 

which  attention  should  be  called,  and  that  is  the  chrono- 

r  which  is  making  the  second-breaks  in  the  instrument.     Thia 

(first  time  that  a  sei-ond  break -circuit  chronometer  has  been 

jin  Etigland.     Messrs.  Dent  i  Co.  have  made  three,  and  this 

Uhinl  one. 

I  Ptftidtnt.  We  have  now  finished  all  the  formal  commuui. 
nn  to  be  brought  before  u«  to-night.  I  would  ask  if  any 
illove  ha«  any  verbal  communication  to  make  to  us. 
Mr.  Il/iiii/ard.  I  should  like  to  mention,  Mr.  Prt'sidt-nt,  a 
ittrr  connected  with  the  paper  I  read  at  the  l.%st  meetins;  on  tho 
<liat ion-area  of  the  rich  group  of  meteors  observed  on  Novoniber 
Itb  last  yrtir.     It  has  been  assumed  by  several  meteor-observers 

Pen  surh  occa<<ionM  only  a  small  amount  of  matter  corner  into 
4m<»phere — that  the  brightest  meteors  of  tho  first,   second, 
M  third  magnitude  are  only  minute  grains  not  larger  than  mns- 
l*(.>e(i8.     Most  meteors  are  seen  at  a  distance  of  considurubly 
lloo  miles,  and  assuming  a  first-magnitude  star  to  bo  »  littlo 
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brightor  than  a  staiiflard  candle  at  a  distance  of  a  mile,  an  electric 
lii;ht  of  10,000-cftiidlo  power  would  only  appear,  al  the  distance  of 
loo  miles,  eipial  to  the  brightness  of  a  first-magnitude  star  :  tlipppi- 
fore  we  should  want  an  elertric  lamp  giving  a  light  of  loo  standard 
candles  to  match  a  sixth-magnitude  meteor  only  just  visible  to  the 
naked  eye,  and  a  light  fainter  than  loo-cannle  electric  lamp 
would  not  be  visible.  I  think  we  may  safely  deduce  from 
this  comparison  that  t!io  meteors  we  see  equal  to  sixth-ma{»ni- 
tude  stars  are  larger  than  the  portion  of  carbon  that  is  made 
incandescent  in  the  lamp  of  loo-candle  power,  because  carbon  is 
very  n-fractory,  and  when  it  i»  being  driven  into  vapour  it  gives 
more  light  than  any  other  substance  yet  experimented  with.  If 
metji!  or  et^tme  woi-e  driven  into  vajiour  by  electricity,  it  would 
not  give  so  much  light  as  the  carbon  used  for  electric  light  pur- 
poses. We  may  safely,  therefore,  assume  that  the  body  that 
is  giving  us  this  incandescent  light  is  larger  than  the  ends  of  the 
carbon  which  are  rendered  incandescent  in  an  electric  lamp  that 
gives  :oo-candlo  powor ;  8o  that  the  meteors  of  sixes  varying  from 
the  sixth  inaguitude  to  the  first  magnitude  will  involve  the  entry 
into  the  Earth's  atmosphere  of  a  great  quantity  of  matter,  without 
taking  into  aceottnt  the  immense  number  of  suialler  particles  which 
wmild  only  be  visible  as  telescopic  meteors.  I  should  like  to  lay 
this  suggestion  before  the  Society  in  order  that  it  may  receive 
criticism,  for  it  ia  a  matter  of  importance  how  much  meteoric  matter 
faUe  on  the  earth.  If  I  am  right,  a  much  greater  quantity  of 
matter  may  come  into  our  atmosphere  without  our  being  aware  of 
it  than  has  hitherto  beeu  supjiosed. 

C'lil.  Tiijimnn.  At  what  distance  would  a  standard  candle  be- 
cmne  invisible  to  the  naked  eye  ? 

Mr.  Rnnijiiril.  I  should  8ay  that  it  would  be  just  visible  at 
about  10  miles,  and  a  lamp  of  loo-candle  power  would  bo  visible 
at  loo  miles.  And  then  a  meteor  which  appears  like  a  sixth-mag- 
nitude star  nuist  be  brighter  than  such  a  star,  liecjiuse  it  is  raoring 
over  a  large  arc  ;  and  in  order  to  iuHucnce  the  retina  of  the  eye  it 
must  be  brighter  than  a  point  of  light  that  remains  stationary. 
This  all  leads  to  the  fact  that  a  still  greater  quantity  of  matter 
is  necessary  to  be  rendered  incandescent  in  order  to  appear  as 
bright  as  a  sixth-magnitude  star ;  and  another  consideration  ia 
that  the  matter  as  it  passe*  through  the  air  is  subject  to  great 
pressure,  which  would  tend  to  tear  it  up  rapidly,  whereas  the 
carbon  in  an  electric  lamp  is  not  subject  to  such  pressure. 

Col.  Tupman.  Surely  it  would  take  less  matter  in  a  moving 
body  than  a  stationary  Ixitly  ! 

Mr,  liumjard.  ]S'o ;  in  order  to  be  seen  as  a  line  of  light  it 
would  need  a  brighter  body. 

Col.  Tupman.     I  think  it  is  just  the  other  way. 

Capt.  Noble  called  attention  to  the  fact  that  a  pamphlet  hod  been 
presented  to  the  (Society,  by  a  person  wlio^e  name  he  had  forgotten, 
professing  to  demonstrate  mathematically  that  the  solar  porall 
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■w  all  wTong.     On  the  titlepage  waa :  "  Presented  to  the  Royal 
btronomical  Society,  Jan.  13,  1886,''  as  if  the  Society  had  given 
uUiority   to  the   publication.      He  protested  against  such  a 
ent  gning  forth  to  the  public. 

Knohft  said  that  the  .Society  had  special  shelves  in  the 
Ibrenr  for  pamdo.xical  books  [Laughter],  and  the  volume  alluded 
to  would  go  with  the  rest. 

The  following  papers  were  also  announced  : — 
/,  E,  Gore,     "  Formul.-e  for  Binary  Stars." 

Sytnet/  Ohnrrvaton/.  "  tJlvservations  of  Comt-'ts  Winnecke  and 
mlar  1S86  made  with  11  ^-in.  Equatoreal  and  Filar  llii^ronieter." 
J.  Harth.  "  Ephemeris  of  the  Satellites  of  Urauus,  1887." 
/.  L,  E.  Drryer,  "  Second  Supplement  to  Sir  John  Uerachel's 
nera!  Cnf.-doguc  of  Nebuljo  and  Clusters  of  Stars." 
Roi/iil  Olmfi-viitory,  Oreciiwich.  "  Observations  of  Comet/ 
i8S6\Barnarrl)." 

The  following  gentlemen   were  duly  elected   Fellows  of   the 
ty:- 

Bobert  Dowling,  Rev.  Rob<?rt  Sparke  Hutchings,  Rev. 
Pool  Slade.  Washington  Teasdale. 

Tbe  Meeting  adjourned  at  9"  45°"  pji. 
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Ir  Liverpool  Astronomical  Society. 

Tw  usuil  Monthly  Meeting  was  held  on  Monday,  Dec.  13.  The 
chiif  was  taken  by  Mr.  U.  Hudson.  ^^  uiemljera  were  elected 
•mi  25  camlidutos  proposed,  and  Messrs.  W.  Thynne  Lynn,  B.A., 
i'.ii.A>i.,  and  Herbert  Sadler,  F.B.A.8.,  were  elected  Associates 
of  the  Society. 

Mr.  Herbert  Sadler,  iu  commenting  upon  a  former  paper  on  the 

I'Mjisses  and  Distances  of  Binary  Stars,"  coiiipliniented  Mr.  Gore 

the  care  and  accuntcy  of  his  computations,  but  took  exception 

the  data  on  which  they  were  founded.     Amateurs  were  too  apt 

'o  accept  such  results  as  absolutely   proved,   whereas  they  were 

Jiiatters  of  great  uncertainty.     The  celebrated  .star  61  Cygiii  was  a 

Casein  point,  for  although  numerous  measures  of  the  orbil  had  been 

obtained,  they  were  not  at  the  present  time  sure  that  it  was  a 

Dtnary  at   all.     Tlie  calculations   of   the   Astronomer    Royal    for 

Ipelaud  gave  a  parallax  of  o'^4(>^  for  61'  Cygni,  whilst  Prof.  Asaph 

H»U,  by  precisely  thp  same  method,  arrived  at  a  final  result  of 

^''270.     The  former  would  give  a  light  passage  of  less  than  seven 

TWiaodthe  latter  of  more  than  twelve.     He  merely  gave  this  as 

*a  example  of  the  uncertainty  attending  such  investigations. 

Mr.  W.  S.  Franks,  F.R.A.S.,  commended  the  study  of  coloured 
(Ian  as  in  every  way  suited  to  beginners  with  small  telescopes. 
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To  the  nmuteiir  in  (istronomy,  what  could  be  more  pleasing  tbui  J 
to  cwnt<?niplftte  the  coloure  of  those  gems  of  the  midnight  sky?  I 
The  hidden   meaning  of  the  colours   was  in  itself  a  theme  for 
wonder ;  since  why  should  t!ie  richest  tints  of  blue,  green,  and  - 
violet  be  confined  to  the  companions  of  double  stars?     That  they 
were  not  the  effect  of  contr.ist,   was   proved   by  occulting  the 
brighter  s(ar.     The  bluest  of  isolated  stars  «-as  Vega,  which  many 
would  not  consider  blue  at  all,  and  the  greenest,  (i  Librse  ;  but  it 
was  only  when  tbey  ciime  to  such  stars  as  /?  Gygni,  y  Andromedie, 
and  others  that  the  most  gorgeous  colours  were  obtained. 

In  a  [japer  "  Ou  theQiiadrantid  Meteors,"  Mr.  T.  W.  Backhouse, 
F.R.A.S.,  Haid  the  ensuiiiff  shower  would  occur  under  fairly  favour- 
able circumstances  on  the  2ud  .Innuary,  though,  as  the  maximum 
would  take  place  in  daylight,  observers  iti  this  longitude  would  not 
be  fortunately  situated.  Next  to  the  August  Porseids,  the  new 
year's  display  of  C^uadrantids,  with  their  brilliant  streaked  appear- 
ance, was  most  interesting.  Their  time  of  maximum  was,  however, 
shorter  than  most  ]ieriodic4il  displays,  and  this  rendered  an  exact  | 
calculation  of  their  period  important. 

Mr.  W.  F.  Deuuiiig,  F.U..\.S.,  attributed  a  special  value  to  the 
notes  of  Mr.  Backhouse.  His  table  of  results  for  last  .lanuarj-  proved 
the  shower  to  have  been  deiidi'dly  conspicuous,  though,  at  Bristol, 
it  could  not  be  seen  to  any  ;ulvunla<,'e.  On  .Tiinuiiry  2  he  had 
watched  the  sky  whenever  a  break  in  (ho  clouds  permitted,  and 
had  c(nmted  17  shooting-stars,  of  which  only  four  were  Quad- 
raiitids.  Of  course  this  was  under  uni'avourable  conditions,  and 
Mr.  Backhouse's  results  afl'orded  dear  evidence  that  it  was  a  fairlv 
bright  disi)l.iy.  lie  had  determined  the  radiaDt  at  228°  +52'^,  but 
the  paths  had  been  too  few  to  obtain  a  reliable  averagf.  The 
mean  point  of  divergence  from  a  considerable  number  of  radiauta 
by  other  observers  gave  23o'^'5  -l-Sl"'"^. 

A  pa[)<T  by  Mr.  .T.  E.  Gore,  F.K.A.S..  wa.s  read,  on  some 
suspected  variables  of  the  Algol  type.  This  class  of  variable  stars 
was  a  very  nire  one,  only  seven  having  been  detected.  Thev  were 
in  order  of  right  ascension ; — 

Star.  Period,  Variation, 

d 

U  Cephei 2-49132  7*2  to  9'i  to  9*4 

/3  Persei  (Algol)    . .  2-86727  2-2  to  3-7 

X  Tauri 3-952  3-4  to  4-2 

S  Cancri    9'' '  i"  37°'"75  82  to  9-8  to  11-7 

2  Libra! 2''    7*  51"  20"  4-9  to  6- 1 

U  Coronas 3'  10' 51"  14'  7-6  to  88 

IT  Ophiuchi  o'' 20"    7""  41'  6-0106-7 

Owing  to  the  fact  that,  in  the^e  remarkable  variables,  all  the 
light  variations  took  place  in  the  course  of  a  few  hours,  whilst  for 
the  remainder  of  the  period  it  remained  constant,  it  woidil  he  seen 
that  the  discovery  of  this  class  was  a  matter  of  great  difficulty, 
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uul  this  would,  he  thought,  account  for  the  paucity  of  finch  stars 
innogxt  the  many  thousands  kno»'n  to  nstruiiomers. 

Mf.  T.  O.  Elger,  F.tt.A.S.,  iu  a  third  paper  on  "  The  Moon 

wmsyed    in  Common  Telescopes,"  dealt  with  Gassendi  and  the 

^utfm   side   of   the   Mare   ilumoruin,   describing   in   detail   the 

vin.nis  points  of   interest  which  rai^^ht  be  observed    under  good 

c.iailitions  with  very  moderate  telescopic  menus.     The  remarkable 

(Hvuliunties  of  Gassendi  itself,  its  low  and  attenuated  state  on 

lli«>  south-east,  and    the   degradation  of   a    great    ])ortion  of    its 

tttirthern  wall  were  worthy  of  scrutiny.     The  complicated  structure 

of  tho  maeniHoent  central  mountains,  which  had  been  compared  by 

the  late   Prof.  Phillips   to    an   associated   group    of    dolomitic  or 

trarhvtic  r<»cks,  losrether  with  points  of  interest  in  the  uoighi)our- 

hrofi,  wcne  illustrated  by  a  number  of  autographed  sketches,  which 

'  n>b<'rb  were  advised  to  compare  with  the  actual  appearance 

ir  own  telescopes. 

A  paper  on   the  present  and  future  of  celestial  photography  by 

onsieur  Lihou  was  also  read,  and  Mr.  W.  F.  Deuning  contributed 

third  series  of  his  valuable  papers  on  Telesco^Mis  and  Telescopic 


Account  of  further  Observaliona  of  the  Lunar  Crater  Plato 
in  1882-84. 

The  Spots. 

lb  tlje  'Observatory'  for  March,   1883,  will  be  found  a  short 

(itcoant  of  some  observations  ninde   upon   the  markings  in   the 

j  interior  uf  the  largo  wallixl  plain  Plato  in  the  Moon,  in  tho  course 

I  of  till!  years  1 879-8  j,  by  sevenil  observers.     At  the  end  of  this 

lliccount  it  was  stated  that  the  observations  were  being  continued 

r»ith  increased  vigour.     It  is  now  f)ro])osed  to  describe  some  of  the 

Iprincipal  result*  derived  from  the  continuation  of  the  observations 

»f  Plato  iu  the  period  extending  from   1882  March  27  to  1884 

Feb.  II  (inclusive),  comprising  an  interval  of  24  lunations.     As 

1m  olwervens  commenced  operutious  with  already  about  three  yeors' 

►sperience  in  observing  ond  drawing  the  light  spots  and  markings 

•pon  the  floor,  it  is  considered  that  additional   value  should   be 

attributed  to  the  present  series,  as  they  were  all  consequently  well 

*<^uainted  with  the  positions  and  usual  forms  atid  brightuesses  of 

'^«  principal  features — experience  with  this  and  other  formations 

»ving  shown  that  a  f)eriod  of  at  least  two  years  is  required  for  an 

\er  to  thopjughly  familiarize  himself  with  tho  most  delicate 

1  of  the  lunar  surface.     An  account,  therefore,  of  some  of  the 

iiicipal  results  obtained  from  the   reduction  and  discussion  of 

'>e$e  observations  will,  it  is  hoped,  l*  of  some  importance,  not 

^>aly  in  indicaliug  the  aspect  and  condition  of  the  markings  upon 
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the  floor  at  the  time  when  they  were  made,  but  also,  by  comp.irisi 
with  the  correspondint;  serios  of  observiirions  in  1S79-.S2 
1869-7  I.  in  pointing  out  some  of  the  changes  which  have  happena 
in  tlie  stjite  of  the  floor  of  Plato.  It  is  proposed  at  present  ( 
confine  the  attention  to  the  .suhjeet  of  the  h'ght  spot*  upon  the 
floor,  reserving  the  partieulars  relating  to  the  no  less  importaut 
light  Rtreaks  and  markings  for  some  future  occasion. 

The  observations  in   the  period  from  1882  llivrch  27  to  1&S4 
Feb.    I  r,  whieli   may   be  for   convenience   termed   the   "  Serond 
Period  "(that  of    1879-82  being  designated  the  "First  Period"), 
-*ere  made  by  the  following  obsen'ers  : — the  Kev.  F.  B.  Allison  »t 
Chesterfield,  with  n  4j-in.  refractor ;  Mr.  T.  P.  Gray  at  Bedfonl, 
with  an  S^-in.  reflector ;  and  myself  at  West  Brighton,  using  « 
5;{-in.  reflector  and  a  2|-in.  rt^fractor.     To  these  two  gentlemen  I 
am  greatly  iiideliteil,  not  only  for  numerous  carefully  made  oh8C^ 
valioiis,  but  also  for  much  kind  assistance  and  advice.     An  ob8e^ 
vation  by  Mr.  S,  M.  H.  (Jemniill  towards  sunset  has  also  been 
included.     The  tot^il  numhiT  of  spots  seen  during  the  Period  wM 
50.     Of  these,  13  were  discovered  in  the  course  of  the  observations, 
and  have  been  observed  on  at  least  two  nights  each,  though  most 
of  them  were  seen  much  more  frequently.     The  total  number  of 
spots  which  have  now  been  observed  upon  the  floor  has  conse- 
quently IxHjn  raised  to  57.     It  is  a  matter  of  some  interest  that, 
notwithstandiirg  (he  close  scrutiny  which  this  portion  of  the  Moon's 
surface  received  iti  the  course  of  the  years  1869-71,  no  less  than 
20  new  spots  should  have  been  discovered  since  that  time;  yet  the 
iustruments  then  made  u.se  of  were  no  whit  inferior  to  the  present 
ones.     Three  of  the  old  spots  seen  in  the  First  Period  were  not 
observed  in  the  Second  (Nos.  2,  21,  and  23);  hut,  on   the  other 
hand,  two  spots  not  seen  in  the  First  were  detected  in  the  Second 
Period  (Nos.  27  and  28).     There  are  therefore  now  only  four  of 
the  old  spots  observed  in  1869-71  which  have  not  been  redetected. 
Thr^sy  an'  Nos.  8,  10,  29,  and  35. 

The  following  Table  gi\es  the  mean  visihilltUs  of  the  spots  for 
the  period  1869-71.  aa  calculated  by  Hirt,  and  for  the  First  and 
Second  Periods,  and  thus  shows  at  a  glance  the  changes  which  hare 
happened  in  the  brightness  or  visibility  of  the  spots.  The  visi- 
bilities of  the  Second  Period  (1882-84)  are  derived  from  1978 
observationB  of  the  spots,  the  greatest  number  seen  on  any  one 
night  being  33,  and  the  avemge  number  seen  on  each  night  being 
11-3.  It  will  be  noticed  thrit  the  average  number  of  spots  seen 
per  night  is  thus  greater  thiin  it  was  in  the  First  Period  (8-4). 
This  will  be  accounted  for  by  the  greater  familiarity  of  the  observers 
with  the  markings.  93  drawings  and  sketches  of  the  features  on 
tlie  floor  were  also  obtained  in  the  Second  Period,  and  1736  obaar- 
vations  of  the  streaks. 


Some  point*  of  considerable  importance  and  interest  may  be 
itbered  from  ibis  Table.  In  tho  '  Observatory'  for  March  1883, 
ilJed  attention  to  the  close  agreement  in  the  visibilities  of  the 
Dts  for  1879-82  when  compared  with  those  of  1869-71,  if  eight 
it«,  N09.  II,  12,  13.  14,  16,  22,  24,  and  30,  which  had  appa- 
iHv  altered  greatly  in  hriphlness,  were  excluded  from  the  com- 
isiin.  Now,  on  compariiTg  all  the  visibilities  of  the  Second 
riod  with  those  of  the  First.  Period,  including  these  eight  spots*, 
bAversge  difference  is  found  to  be  "049,  the  snialliiess  of  this 
100  thus  showing  that  the  spots  in  the  Second  Period  had, 
eral,  preserved  nearly  the  same  brightness  which  they 
in  the  First  Period.     If  we  then  compare  the  visibilities 

S{>ot«  15  sn<l  43  hnve  been  excludeti  from  tjieae  comparisons.  t)ecau8e  it  is 
kin  ihot  tlicj  liore  been  confounded.  No,  15  is  projierly  situste  on  ttio 
.  iitrMk  /  ftnd  43  on  y.  But  it  has  only  recently  been  ai«ooTered  tlint  tlipue 
>  ftreaka  are  undoubtedly  identioAl  an  regard*  their  eastern  portions,  atreuk  y 
ng  continued  on  to  spot  No.  6,  and  /  curring  rotuid  to  No.  4,  The  now  spots 
uTered  in  tbc  Second  Period  have  likowise  been  excluiiisd. 
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ot  1882-84  v\i(h  those  of  1S69-71,  but  now  excluding  these  eight 
specitied  spots,  the  averiige  difference  is  only  "039.  From  thesj 
coDiparisous  the  followiug  four  important  particulars  may  b* 
derived  : — ( i)  ThaL  the  mean  vi.nhilitifs  of  the  Second  Period  agnt 
closely  with  those  of  the  First.  (2)  That  the  eight  spo^s  which 
seemed  in  1S79-S2  to  have  changed  so  much  in  brightness  sine* 
1869-71  have  mnintiiiiicd,  iu  general,  nearly  the  same  change  in 
i882-S4*.  (3)  That  although  these  eight  spots  have  so  maiutaineJ, 
in  general,  their  allenition  of  brightness,  they  have  neverthelesj 
undergone  since  the  First  Period  greater  changes  than  the  gene- 
rality of  the  spots.  The  average  difference  in  the  visibilities  of 
these  eight  spots  amounts  in  fact  to  "077,  although  that  for  all  the 
spots  is  only  •049.  (4)  Tiiat  the  visibilities,  when  Uised  upon* 
large  number  of  carefully  m;ule  observations,  extended  over  con- 
siderable intervals  of  time,  and  praperly  reduced,  are  capable  of 
showing,  with  a  high  degree  of  exactness,  the  actual  relative  brigtit- 
nesses  of  the  sjiots,  and  hence  any  changes  which  may  Lojipe'i 
therein. 

The  results  of  the  recent  observations  are  thus  strongly  cob- 
firmatory  of  the  view  of  actual  change  having  occurred  since  186^' 
77,  which  view  is  further  strengthened  by  the  circumstance  thi ' 
the  eight  particular  spots,  (o  which  attention  was  directed  as  havii 
chnnged  so  much,  buve  iigniti,  from  a  new  series  of  observation 
apparently  suffered  greater  chimges  iu  brightness  than  the  ge 
rality  of  the  Rjiots,  which  [leculiarity  would  seem  to  indicate  tl 
they  are  still  in  a  state  of  change.  It  is  also  evident,  from  l! 
^ueral  agreement  between  the  visibilities  of  the  First  and  Secoi 
Periods,  that  at  the  same  time  additional  support  is  given  to  tl 
accuracy  of  the  melhexl  of  observation  and  reduction,  and  that' 
■wheu  the  observations  are  cxteiuled  over  a  period  of  not  less  than 
two  years,  the  nwtii  vhihilitifg  derived  therefrom  represent  very 
nearly  the  actual  brightness  of  the  objt^cts  during  that  period,  and 
therefore  may  safely  Ix;  con.<idered  ca))alile  of  affording  in  geni 
tnistworlhy  inforiutttiou  as  to  the  ohuiiges  iu  brightuess  which 
spots  may  undergo  in  long  intervals  of  time.  To  illustrate 
accuracy  of  the  method,  if  we  assume  tho  brightness  of  the  ceni 
spot  No.  1  to  be  unity,  the  average  difference  between  all  the 
visibilities  of  the  First  and  Second  Periods  is  '049,  which  represents 
less  than  -^  of  the  interval  from  the  brightness  of  spot  No.  i  to 
invisibility;  and  whoever  will  examine  Plato  through  the  tele-scope 
at  about  the  time  of  full  Moon,  and  try  to  divide  the  interval  between 
the  brightuess  (or,  rather,  ptaitiness)  of  this  spot  and  the  general 
surface  of  the  tloor  (or  invisibility)  into  20  parts,  will  be  able  to 
appreciate  the  accuracy  of  the  method.     Even  in  a  telescope 

•  Tlii»  will  b«  Boen  »t  once  from  an  inspection  of   thp  preccdinc  "Table,  wl 
it  will  txt  found  thnt.  all  tlipsti  eiglit  spots  (marked  hy  an  oetorisk  1  Ijiitc  \ 
■crvcd  more  or  less  cJosoljthp  eaiiip  vinibilitien  which  tlipvlmd  in  1879-Jj,  wll 
the  single  exception  of  nimt  No.  14,  wliicli  hns  eiibeided  almoat  (o  the  auue 
degree  of  brighlneaa  which  it  ponesaed  in  1869-71, 
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lo  «ize,  the  brightness  (or  plainness)  of  spot  No,  i  is 
as  to  cause  much  emotion  in  the  observer.  Yet  if  we 
reject  certain  spots  from  the  comparison,  as  we  legitimately 
it  do,  the  result  would  be  cousiderably  moro  fiivourable  to  the 
toois  of  the  method. 
.Ting  now  considered  some  of  the  general  results,  it  will  be 
KT  to  attend  to  those  of  the  individual  spots  which  seem  de- 
iiig  of  more  particular  notice  ;  ond  first  the  eight  spots  Nos.  ii, 
IJt  14.  i<i.  22.  24,  and  30  will  claim  our  attention  *. 
t.  This  spot  has  maintained  its  great  decrease  in  brightness, 
bg  scarcely  altered  since  1879-82.  It  was  not  seen  by 
l*ratt  in  1873-74,  so  not  improliably  it  first  became  fainter  a 
time  ago. 

I,  in  the  opposite  direction,  has   preserved  very  nearly   its 

in  brightness.     Some  idea  may  be  afforded  of  the  effects 

increase  from  the  fact  that  in  the  Second  Period  it  was 

'ed  on  95  occasions,  and  in  the  First  Period  on  78.     Yet  in 

celebrated  survey  of  1869-71  it  was  only  seen  six  tinietl 

3,  though  much  brighter  than  in  1 S69-7 1 ,  has  yet  undergone  a 

■iderable  diminution  in  brightness  ;  and  it  is  not  impnibable 

it  will  bo  found  to  have  diminished  still  further  in  the  Third 

now  drawing  to  a  close. 
I  baa  been  reduced,  by  -iSo,  to  very  nearly  the  brightness 
eh  it  possessed  in  1869-  71.  It  is  remarkable  as  being  the  only 
of  these  8  spots  which  has  returned  to  its  former  degree  of 
^tness.  Some  curious  changes  in  the  app'urance  of  this  object 
!  been  noticed  of  late.  A  small  spot.  No.  52,  was  observed 
east  of  it  on  Sept.  16,  1883,  and  again  on  the  following  night 
on  April  9,  1884,  on  all  three  occasions  the  new  spot  being 
h  unialler  and  fainter  than  the  old  one.  On  Oct.  5,  1884, 
i>u  seen  clearly  double  and  was  not  very  unequal  as  to  its 
pouents  ;  but  here  52  was  both  larrjer  and  hruihler  \.ha,i\  14. 
I  arrangement  was  also  the  same  on  Oct.  6  and  8  following. 
these  ob!)er»atiiin8  were  mnde  with  the  same  instrument,  a 
■ill.  Culver  rvflc'ctor.  So  that  here  there  was  a  complete  change 
the  relative  brightness  of  two  adjacent  spots.  As  sjiot  14  has 
^■d  fainter  during  the  Inst  two  or  three  years,  it  is  probable 
^Hmto  will  be  a  still  further  decrease  in  visibilitv  in  the  Third 

16.  This  spot  has  undergone  a  steady  decrease,  having  been -293 
1869-71,  -189  in  the  First,  and  'loo  in  the  Second  Period. 
it  Ima  maintained  nearly  its  considerable  increase  of  brightness, 
id  M)  have  Nos.  24  and  30. 

Amongst   the  remaining  spots  there  are  two  which  appear  par- 

nilarly  deserving  of  notice,  on  account  of  the  corilinuovt  change 

lich  they  hove  undergone  ;  these  are  Nos.  3  and  6.     The  former 

hu  declined  from  -904  in  1869-71  to  '865  in  the  First  and  "715  in 

'  Brtidrr  tlif  oot«s  >nd   rrmarku  "n  particular  ■jiols  nbicb  now  follow,  the 
^njiliouf  given  in  the  '  ObBonrBlorj- '  for  1883,  pp.  87-89,  may  be  referred  lo. 
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Ihi!  Second  Period.    The  latter,  from  "214  in  1869-71,  has  increased 
to  •297  in  1879-82  aud  -391  in  1SS2-84. 

5.  The  small  decrease  in  visibility  of  this  spot  may  be  ascribed 
to  the  discovery  of  the  neighbouring  spot,  No.  38. 

1 5  has  been  completely  invisible  lately,  although  carefully  searched 
for. 

iq.  Ill  the  First  Period  this  spot  had  increased  slightly  in  visi- 
bility, but  it  iina  now  suffered  a  decline. 

39.  The  increase  of  this  spot  must  be  attributed  to  its  not  having 
been  discovered  until  late  in  the  First  Period,  when  it  was  nearly 
equal  in  brightness  to  spot  No.  13,  as  it  still  is. 

50.  A  remarkable  spot.  On  February  15,  1883,  the  Eev.  F.  R 
Allison,  observing  with  a  4^-in.  Wray  refractor,  saw  a  spot  "  which 
seemed  west  of  3,  while  3  itself  could  not  with  certainty  be  madt 
out.  It  seemed  directly  N.  of  i ,  as  far  off  as  3."  This  spot  baa 
been  seen  on  eleven  nights  altogether.  It  is  curious  that  it  should 
have  been  discovered  when  the  usually  much  brighter  spot  3  could 
not  be  seen. 

In  the  '  Observatory'  for  1883,  p.  87,  will  be  found  a  plan  of 
the  markings  on  tho  floor  of  Plato,  in  which  the  position  of  must 
of  the  light  spijU  are  indicated  with  a  considerable  degree  of 
accuracy.  Of  tlie  remaining  new  spots.  No.  44  lies  just  i»st  of 
22,  46  north-west  of  17,  51  just  west  of  41,  52  east  of  14,53 
south-c.ifst  of  6,  54  east  of  39,  and  55  just  east  of  13.  All  these 
spots  form  close  pairs,  or  double  spots,  with  those  spots  contiguous 
to  which  they  lie.  in  fnct,  the  tendency  of  the  spots,  in  Plato  as 
elsewhere,  to  collect  in  pairs  and  groups  is  a  significant  circum- 
stance which  mujit  not  be  forgotten  when  considering  the  origin 
and  nature  of  these  interesting  little  objects. 

In  the  beginning  of  the  Second  Period  a  new  method  of  ofaoer- 
vation  was  adopted,  which,  increasing  greatly  as  it  doe^  the  accuracy 
of  the  results,  may  bo  recommended  for  adoption  in  similar  cases. 
The  brighttK'18,  or  plainness,  of  the  spots  is  registered  accoriUng 
a  recognized  and  detinite  scale,  in  which  spot  No.  i,  at  its  us 
pliiinBiess  at  about  the  lime  of  full  Moon  (at  which  time  its  brigb 
nesB  remains  suhstanti.illy  constant),  is  assumed  as  the  stan 
The  effect  of  this  relinenient  in  the  method  of  observation  is  t( 
nearly  double  the  numbers  available  for  calculating  the  mnii» 
visihilities,  whilst  it  is  not  going  too  far  to  afllrm  that  the  accuracy 
of  the  results  is  quadrupled.  The  adoption  of  some  method  of 
this  kind  becomes  absolutely  essential  in  cases  where  the  observa- 
tions are  extended  over  periods  of  many  years ;  for  where,  as  with 
the  old  method,  the  spots  seen  at  each  observation  of  Plato  are 
merely  recorded,  after  two  or  three  years  the  observers  becom( 
well  acquainted  with  the  appearance  and  situation  of  the  differea' 
niarkinga,  and  it  will  happen  that  a  large  number  of  sixits  will  I; 
recorded  on  nearly  every  night  of  observation,  and  hence  thai 
many  of  the  fainter  objects  will  receive  a  fictitious  increase 
visibility. 
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In  concluding,  I  wish  to  call  attention  to  the  »trmr/th  of  the 
ffidenw  now  existing  in  support  of  reiif  c/iiinr/fi  being  in  course  of 
|p(0«e«  in  the  interior  of  Plato.  When?  the  observations  are 
oumerou»  and  are  extended  over  so  many  years,  and  at  all 
of  the  lunation,  as  is  the  case  with  Plato,  the  baneful 
flo(>nc««  of  libration.  atmospherical  influences,  and  differences  of 
Drmrmation  may  safely  be  considered  to  be  eliminated,  exce{)t 
»p»  in  the  case  of  spots  wiiich  are  only  visible  under  certain 
faraiuied  conditions  of  libration  or  illumination,  and  of  which 
i  little  endenco  that  any  such  eiist  upon  the  floor  of  Plato. 

Wot  Brighton,  1 886,  Sot.  8.  A.  StaKLEI  WlLLIAMS. 


Meteor  Notes. 

irxnoKB  were  obtained  on  Nov.  i6,  17,  and  18,  and  47 
were  seen  during  7  hours'  watching  on  the  three  nights, 
Dwfflost  active  display  was  from  54°  +71",  which  coincides  with 
7  CuDeli>pardAli.  On  Nov.  17  at  S""  52°"  I  noted  a  stationary 
BH-tfor  projected  on  this  star,  making  it  bright  and  giving  it  a 
blurred  appearance.  Another  meteoric  star,  perfectly  motionless, 
m  recorded  at  6''  36"  the  same  night  at  284°  +43°,  and  this  may 
pocabiy  have  been  a  late  member  of  the  shower  at  283°  +43°, 
Od.  1&-29  (Greg  and  Herschel). 


On  Nor.  29,  observing  for  4^  hours  between  9*  and  15',  I 


CDuuted  43  meteors,  and  on  Nov.  30,  in  5  hours,  chiefly  between  lo"" 

101115^*,  57  "''"i  recorded.     On  the  tirst  few  nights  of  December 

I  WW  36  additional  meteors  in  watches  covering  34  hours.     Of 

'"  r  too  meteors  noted  on  Nov.  29  and  30,  not  one  belonged  to  the 

idiant  of  the  Andromedes  (liiela's  comet).     Before  Nov.  29,  the 

n:.:Ms  were  overcast,  for  UUwecn  Nov.  20  and  28  there  was  an 

, iiiUcvclone  with  the  usual  accompaniment  of  calm  and  cloudy 

Irrtlher.     Circumstances  have  prevented  anything  being  seen  at 

^ikis  station  either  of  the  liconids  or  Andromedes. 

A  considerable  variety  of  minor  streams  were  derived  from  my 
obtervatiuns  on  Nov.  29-30  and  early  in  Dec.,  of  which  the  more 
pnwounced  are  included  in  the  subjoined  list : — 


Bwliant  1886. 


27  +71 

61  +37 


Note*  and  Comparuom. 


Observed  in  1S85  at  same  point  and  epoch  (D.). 
Seen  also  in  1877  (D.).     Heis,  66°  +34°,  Doc.  3- 

1 1  (30  meteors). 
Late  Taurids.     At  63"  +21°,  Nov.  27,  1880  (D.). 
f  Taurids.    Active  shower  of  slow  meteors. 
Near  /3  Canis  Minoris.     Seen  by  Schmidt  in  Dec. 
Meteors  swift.     Feeble  shower. 
Obs.  in  1885  at  143''  +48°  (D.).    G.  &  H.  give 

139°  +53°,  »«<-■•  13- 


lO.  llV-ii- 


No.  Badisnt  1886.  Notes  aud  Compariaoni. 

8..  162  +58    Obs.  in  1885  at  i6i°  +58°  (D.).    G.  &  H.  giT 
160"  +60°  Nov.- Dec. 
,  190    +58     Obs.  in  1879,  Nov.  13,  at  191°  +58°  (D.)- 
,190    +79    Backhouse  gives  206°  +76",  Dec.  10. 


9- 
10. 


N08.  7,  8,  and  9  are  radiants  in  Ursa  Major,  severally  near  0, 
/3,  and  e.  They  discharge  meteors  with  streaks  and  moving  with 
great  velocity.  No.  5  was  well-defined  at  a  point  from  whence,  in 
preceding  montlis,  a  succession  of  numerous  showers  is  directed, 
zo  radiants  observed  between  Sept.  15  and  Jan.  15  give  a  mean 
place  at  107"  +  i  J°'S,  but  no  one  can  say  how  many  different 
streams  are  involved  in  the  lengthy  sustenance  of  the  radiant,  and 
we  are  equally  ignorant  as  to  their  individual  periods.  The  fire- 
ball of  Nov.  16,  1862,  had  a  radiant  at  110°  -|-8°  (A.  S.  Herscbel) 
and  was  probably  a  brilliaut  representative  of  these  Canis  Ali- 
norids. 

FirchalU. — On  Dec.  4'  g"*  1 7"  a  fireball  =  ?  was  observed  »t 
Bristol  near  y  Ursie  Majoris.  It  left  a  streak  only  J°  long  at  tbt> 
point  188"  H-So^"  for  ih  minute.  The  meteor  probably  belonged 
to  the  radiant  of  /3  Ursids  at  162'  -(-58'^.  This  fireball  wm 
Been  at  Stonyhurst  College  near  Whalley,  and  its  path  was  de- 
scribed as  from  27  Lyncis  to  0  Geminonun.  There  was  a  bright 
etreak  left,  involving  the  former  star,  for  ijj  minute.  The  meteor 
passed  over  Yorkshire  at  heights  from  about  65  lo  28  miles,  and  the 
luminous  streak  lay  above  a  point  near  Tliirsk,  at  an  elevation  of 
some  45  miles. 

In  our  lost  month's  "  Notes,"  reference  was  made  to  the  brilliiui' 
fireball  of  Nov.  17''  7''  18",  but  the  published  observations  are 
imperfect  and  to  some  extent  discordant.  The  best  result  denv*- 
ble  from  their  comporison  is  that  the  meteor  first  appeared  over  • 
point  W.  of  llitchin,  ili-rtfordshire,  at  a  height  of  about  96  mile«i 
and  from  thence  it  travelled  slowly  to  W.N.W.,  until  the  point  of 
extinction  5  miles  N.  of  Cleobiiry  Mortimer,  Shropshire,  at  an 
elevation  oi  21  miles.  It  traversed  in)  miles  in  7  seconds  (care- 
fully determined  at  Hristol),  so  that  its  orbital  motion  was  17  mil* 
per  second,  which  agn^es  very  closely  with  parabolic  velocity.  The 
native  speed  of  the  fireball  would  be  probably  retarded  in  aooe 
degree  by  the  resistance  of  the  atmosphere  and  accelerated  by  the 
Earth's  attraction. 

Its  path  was  inclined  to  the  Earth's  surface  at  an  angle  of  40 
degrees,  and  bad  the  meteor  continued  about  31  miles  further,  it 
would  have  fallen  at  a  point  W.  of  Church  Stretton,  aud  on  the 
S.W.  border  of  Shropshire. 

In  order  to  reconcile  the  observations,  it  becomes  neceasarr  to 
alter  the  direction  as  given  by  an  observer  in  Lancashire.  The 
notice  from  Kensington  is  too  indefinite  for  use,  the  descnption 
being  that  the  meteor  descended  from  near  the  zenitb,  ana  (til 
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limcy  of  its  «artwiiidfaip»ier  »  >i^  f^  ■< 
preseat*  iij«»t  ?«■*•  •■  «■*»«*  *•  «■•  cfcwnw  «l 
with  modermtelr  Mgfc  popwm  aod  MBder  MlaUe  eoB&i 
Tews  ago  tJ>e  l^e  Mr.  Krt  drew  ttf«r»M  to  tfce  1 

»hich.  appMen'lj  forming  n  extenaiga  of  ■  i 
of  Isidorus,  nins  op  to  Midler  and,  Inaknig  tkroog^  tfce 
border,  traveraw  tie  flow  ia  »  nendiaMl  dmction  newlf  to 
inner  foot  of  tbe  oppoote  walL    He  panted  o^  Omt  tkk 
suggestive  phenoBMnoo  «m  no«  riiora  oa  anj esirtiag  hnar  an, 
tod  i^garded  it  •»  »  ndMniBeat  fantatioa  to  &e  aeeBBigjIy  di»- 
turbed  ring.     It  »  mmuemiat  ctnage  tbtf  ao  atrikog  a  feataTO. 
should  have  been  owriooked  by  Loluaana,  Beer  wad  Midler,^ 
\  Xeison,  and  S<.-hinidt :  bat  tbt$  is  petfcapa  accooDted  for  bj  tbe 
I  f&rt  thAt  to  see  it  eatisfactorih  it  most  be  vieved  luder  a  rerr  lo«r 
)6un   though  when  one  becocoes  familiar  vitb  it,  it  niav  just  be 
Itrai-ed  when  the  Sun's  altitude  ia  e«]ual  to  40°  or  eren  more.     It 
lis   best   seen   under  low  evening  illumination.     On  the  17th  of 
Uast  September,  when  the  west  longitude  of  the  evening  terminator 
Uvss  about  32°,  a  good  view  was  obtained  not  only  of  Midler  itself 
and  the  ridge,  but  of  the  curious  region  Iring  to  the  we«t.     The 
interior  was  filled  with  shade,  and  the  coni»l  shadow  of  tbe  bril- 
liant west  wall  extended  at   11*  30"  to  a  distance  on  the  plain 
about  e<iual  to  tbe  apparent  diameter  of  the  ring.     There  was  an 
evident  break  or  gap  in  tbe  northern  section  of  the  wall  through 
which  the  ridge  was  easily  traced,  bounded  on  the  west  by  a  pro- 
nounced  shadow   and  on  the  east  by  a  large  dark  crater  which 
stands  near  the  outer  foot  of  tbe  wall.     It  is  clear  that  the  ridge 
is   of  cousidtrabJe  altitude,  as   it  was  visible   for  some  dibtanee 
within  the  formation  standing  up  above  the  black  shadow. 

On  the  znd  and  4th  November,  under  a  much  higher  sun,  it 
also   tracfd  through   the  gap.     On   reaching  the  interior  it 
ipears  to  swerve  slightly-  to  the  west,  and  running  parallel  to 
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the  central  mountain  joins  the  latter  at  its  south  eitreinity.  The 
pecviliar  relnfion  which  exists  l)et\veen  Miidler  and  this  ridge  seenUj 
to  show  th.ll  the  latter,  as  a  more  recent  formation,  has  forced 
way  tlirouph  the  wall  of  the  once  complete?  ring-piaiu  and  p.irtiallj 
invaded  the  floor.  It  is  difficult  to  account  for  the  appearanc 
presented  if  we  regard  the  ridgo  as  of  alhivtnl  origin;  it  is  mop 
probable  in  this,  as  in  many  other  ciises,  that  it  represents 
"  fissure  eruption  "  somewhat  similar  to  those  which  geologisti 
have  recently  brought  to  light  in  the  vast  lava  plains  of  Idaho,  nj 
the  Deccan,  and  elsewhere. 

The  ridge  is  otherwise  interesting  as  affording  a  good  instano 
of  a  probable  landslip  on  its  eastern  flank.     The  best  time  fo 
seeing  this  is  when  the  west  longitude  of  the  morning  terminab 
is  about  12°  or  13°.     With   good  definition  and  a  power  of  284 
on  my  8^-in.  Calver  reflector,  I  find  traces  of  two  or  three  ir 
gular  terraces  on  this  side  and  an  outward  extension  of  the  bastti 
of  the  ridge,  which  seems  to  be  due  to  a  slipping  of  the  mater 
and  an  accumulation  of  the  debris  at  the  bottom. 

Though  the  region  west  of  Miidler  is  virtually  a  blank  as  reg 
conspicuous  objects,  when  it  is  scrutinized   towards  lunar  suns 
the  coufiguration  of  the  ridges  is  very  noteworthy.     There  is 
marked  tendency  to  circular  forms,  and  in  two  instances  somethit 
very  much  resembling  a  complete  but  degraded  walled  plain 
exhibited.      Two   of   these   contiguous  ridges  include  a  rill-lik 
valley,  whicli,  under  a  moderately  high  light,  ba.s  all  the  appear*! 
ance  of  a  true  rill :  it  is  situated  in  H.  lat.  1 1"  and  W.  long.  33° 

Between  the  Miidler  ridge  and  the  north-west  wall  of  Theo- 
philus    there   are   many    small   elevations,  some   of   which  were 
recorded  as  crater-cones  on  September  17.     No  lunar  formatio 
undergoes  a  greater  transformation  than  Sliidler  between  sunris 
and  full  Moon.     The  iuherent  brilliancy  of  the  we8t<>m  section  > 
the  wall,  as  contrasted  with  the  nebulous  dimness  of  the  opposit 
and  really  more  lofty  eflntem  border,  and  the  conspicuous  bright 
ness  of  the  ohtuse-ntigled  ridge  on  the  west  of  the  formation,  sol 
prominently  brought  out  in  liuiar  photographs,  become  more  and] 
more  noticeable  as  the  Sun  increases  in  altitude.     No  trace  of  th 
ridge  which  bus  disturbed  the  continuity  of  the  north  border 
apparent  under  a  high  light,  though  the  southern  portion  of 
seems  to  form   the   boundary-line  between  a  region   of   silver 
brightness  eueircliug  Miidler  on  the  north  and  west  and  the  gre^ 
toned  Mare  west  of  Thcophilus.     This  line  of  demarcation  extend 
through  Miidler,  so  that  at  full  Moon  the  western  half  of  the  flo 
is  bright  white  and  the  eastern  dusky  grey,  relieved  by  two  brillianti 
spots  representing  the  central  mountain  aud  part  of  the  intrusivA^ 
ridge.    The  crater  on  the  north  wall  is  also  distuiguished  by  r 
brilliant  o\al  spot.  Thouas  Gvmr  Elgeb. 

Eempeton,  Beda. 


To  the  Editors  o/'  77*«  Ohstrvatm-ij: 
Cotaet  Barnard-Hartwig  (1886/). 

OErTLBIiXS, — 

The  Comet  was  observed  on  Dec.  18  and  subsprjuent  fine 
ighbi  with  the  iS-itich  reflector.  It  jjassed  its  perihelion  on  Dec. 
16,  and  isn  fine  object,  the  cotnii  biiiug  fully  6  minutes  in  diameter, 
Jildiog  awnv  gently  from,  and  symmetrieally  around,  an  almost 
Blellar  nucleni.  As  clouds  pass  over  it,  the  nucleus  fades  away  to 
•  fiufl  [loiut,  precisely  as  happens  with  a  bright  star.  On  Dec.  19 
tile  comet  was  very  near  the  6th-mag.  star  LI  33S95.  and  in  broad 
dtjlight,  only  a  few  minutes  after  sunset,  I  had  the  two  objects  in 
Ihi'  field  together,  the  coma  appearing  to  have  a  diameter  of  alwut 
oai;  minute.  The  nucleus  w;is  then  seen  to  be  about  the  seventh 
nagnitude,  Iwing  greatly  inferior  to  the  sixth-magnitude  star.  No 
«Dvclopps  were  seen  then  or  at  any  other  time.  When  it  was 
diifk  the  hejul  of  the  comet  was  compareil  with  stars  near  it  by  the 
lid  tif  binocular  gl.tssea.  It  was  jiulged  to  be  exactly  equal  to 
liquilie;  about  e<|ual  to  110  and  iii  Herculis :  brighter  than 
'1  Dphiuchi,   whicli,  however,  was  already  in   the  mists  of  the 

I  horizon.  The  principal  tail  was  traced  for  7°  in  the  direction  of 
<J  Lyne;  narrow,  straight,  and  very  faiut ;  scarcely  anywhere 
iridor  thao  the  diameter  of  the  head. 


niUCwl  ObsemitoiT',  Harrow, 
1886,  Dec.  14. 


G.  L.  TuPMAN. 


Mr,  Gore's  Nova  Orionis. 

GunXEMEf, — 

Now  that  Mr.  Gore's  Nova  Orionis  has  been  fonnd  to  be  a 

tvisble  star  with  a   period  of  nearly  a  year,  the  question  why  it 

*M  never  observed  until  Mr.  Gore  detected  it  on  the  13th  of  De- 

,  ONnber,  1885,  possesses  considerable  interest ;  for  it  seems  pretty 

IBTtsin  that  it!i  annual  maxima  cannot  hitherto  have  been  as  large 

I  tliey  are  now  without  attracting  the  notice  of  more  than  one 

Ititrouoraer.     An  explanation  of  the  variability  occurs  to  me  which 

l%ould  also  account  for  this  peculiarity,  viz.,  the  intervention  of  a 

>bula  between  the  star  and  the  Earth,  but  so  situated  that  when 

lb*  E:irth  is  at  one  extremity  of  its  orbit  the  line  joining  the  Earth 

jind  star  passes  through  the  nebula,  while,  when  the  Earth  is  at  the 

IWhvr  extremity,  the  joining  line  passes  outside  the  nebula. 

The  late  Mr.  JJirmins;ham  (and  I  believe  others)  noticed  that 
fntny  variable  stars  present,  when  at  the  minimum,  appearnnees 
2*hii-'h  are  most  consistent  with  the  intervention  of  a,  nebula  ;  but 
I'lhi*  iiehula  has  hitherto,  I  think,  been  supposed  to  revolve  round 
Itlio  «lur  lor  the  star  to  revolve  round  the  nebula),  whereas,  in  erases 
lEkcthe  present,  it  seems  to  me  that  the  star  and  nebula  may  bo 
Vlnilfpteixlent  of  each  other,  and  that  the  distance  between  them 
juav  l«  V(;ry  considerable.  To  illustrate  this,  let  us  suppose  a  cone 
liotmed  bj  drawing'  Jjnes  from  every  point  ou  the  Ear^^Vs  ot\i\t  Vq 
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the  star,  and  cut  tliis  cone  by  a  plane  parallel  to  the  ecliptic  at  the 
point  where  the  nebula  meets  it.  The  section  will  be  a  circle.  If 
part  of  this  circle  be  covered  by  the  nebula  and  the  remainder  clear 
of  it,  we  shall  have  a  variable  star  with  a  j)eriod  of  about  a  year. 
The  period  would  be  c;xactly  a  year  if  the  Earth's  orbit,  the  star,  and 
the  nebula  were  stationary,  but  the  mutual  proper  motions  of  the 
three  will  no  doubt  occasion  some  deviation  from  the  annual  period. 
The  circle  formed  by  the  section  of  the  cone  will  not  be  the  same 
year  after  year,  as  the  cone  itself  will  not  be  the  same,  and  the 
morion  of  this  circle  may  be  either  into  the  nebula  nr  out  of  it. 
Gore's  Nova  Orionis  on  this  theory  is  moving  out  from  the  nebula. 
It  has  only  begun  t<j  emerge  from  it  of  recent  years,  and  if  no 
change  takes  place  in  the  mutual  motions  it  will  continue  to  emen?e 
more  and  more  until  it  clearsi  it  altogether.  This  will  be  under- 
stood by  the  foUowing  diagram  : — A,  ii,  and  C  are  three  positioni 


of  the  circular  section  of  the  cone,  the  shaded  part  represent 
the  nebula  ;  B  represents  the  present  position,  C  the  position  son 
years  ago.  when  the  star  was  constantly  at  its  present   minimum, 
and  A  its  position  in  some  years  to  come,  when  it  will  be  constant! 
at  its  present  maximum.     If  the  period  of  the  star  is   correctlj 
given  as  3S9'5  days,  and  this  period  eontiuues  uniform,  a  little  ov 
60  years  would  elapse  befwi^en  the  first  emergence  of  the  star  an 
its  tinuUy  clearing  the  nebula  and  ceasing  to  be  variable.     But 
course  it  is  possible  that  instead  of  clearing  the  nebula  at 
maximum,  the  star  only  gets  in  dirtctum  with  a  rarer  por 
of  it. 

1  am  encouraged  to  put  forward  this   hypothe-sis  by  the  la 
number  of  variable  stars  wliosi^  periud  amount*  to  nearly  one  ve 
Of  these  1  take  the  following  from  Mr.  Gore's  Catalogue: — RI 
ciiim  345  days,  .S  Tauri  378,  li  Orionis  378-8,  K  Geminorum  3J 
E  Cancri  354"4.  K  Leonis  Minoris  3747,  R  Coma)  363,  8  Vir^ 
374,  8  Serpentis  361,  8  Corona)  361,  U  Libra)  3S0,  R  Serron^ 
357-6,  R  Aquilip  345"i,  T  S.agittarii  381,  R  Capricomi  347,  T  P»-, 
gasi  367-5,  and  K  Pegasi  382.      Adding  tiore's  Nova  Orionis 
have  thus  18  variable  stars  with  a  period  of  ne.wly  one  year.  ; 
to  these  are  probably  to  be  added  R  liiiii-te,  whose  period  given 
723  days  is  probably  double  the  true  period,  and  Y  Sagittarii,  who 

1456 
period  Mr.  Gore  gives  as  — —  days.     Perhaps  I  might  also  add  : 

14782  Libra;  342  days,  T  Sorpentis   342*3,  and  R  Aquarii  38 
In  several  of  these  stars  the  light  has  been  observed  to  be   nea 
constaot  for  some  time  at  the  maximum,  which  would  be  a  uec 


M.  1887.] 


Correspondence. 


71 


MIT  oonseqaence  of  the  star  getting  clear  of  the  nebtila  nt  that 
period.  I  remain,  trulr  yours, 

ij  B«lTJdere  Place,  Dublin.  W.  H.  S.  MoNCK. 

iSS6,  Doc.  9. 

P.8. — If  a  nebulous  band  or  streak  crossed  the  circle  in  the 
•boTe  diagrams,  we  should  have  a  variable  star  with  a  period  of 
«ii  mimtlis.  Of  this  there  are  probably  a  few  instimceu,  but  the 
kilf-yiarly  variables  are  not  nearly  so  numerous  as  the  aunual. 

Red  Spot  on  Jupiter. 

OEinXEMEV, 

This  object  was  observed  here  this  morning,  and  the  follow- 
ing »n;  the  times  when  the  middle  and  fullowin^  end  were  esti- 
naleJ  lo  be  on  the  central  meridian  of  the  plaiiot's  disc  : — 
1S86,  Dec.  20''  16'  49"  centre. 
„  „        17    24    foil.  end. 

These  times  are  a  little  in  advance  of  the  Ephemerides  of  Messrs. 
Ironing  and  Marth  in  the  '  Companion  to  the  (.)bservatory  '  and 
'  Monthly  Notices  ;'  but  they  may  be  considerably  in  error,  as  with 
AjMwer  of  about  1 70  on  a  6^  in.  Calver  relleotor  the  spot  was  ox- 

ly  faint  and  difficult,  owing  perhaps  in  great  measure  to  the 

•■ATourable  position  of  Jupiter  and  the  generally  bad  detinitioa 
ittvrailing  at  the  time.  Yours  faithfully, 

W«t  Brightou,  A.  StaJTLET  WlUXiJIS. 

|S»«,  Dec.  ai.  / 

QiSTUiMirs, — 

So  little  is  generally  known  respecting  Prof.  Eigaud,  author 

work  on  the  '  Life  and  Corrofipondeuco  of  Bradley,'  which  is 

familiar  to  ever}-  astronomer,  that   I   persuade  myself  that  a  few 

partioalars  of  one  to  whom  they  are  thus  indebted  will  be  .iccept- 

•ble  to  many  of  your  readers.     Those  which  I  hereby  offer  are 

n  from  a  short  memoir  by  his  son  the  Rev.  .lohn   Kigaud,  of 

:dalen  College,  O.xford,  which  was  not  published,  but  printed 

jrivately  in   1883,  and  sent  to  some  of  the  lUirarics  whi^re  the 

xm'ter  thought  it  would  be  likely  to  be  useful.     It.  was  originally 

intended  to  form  an  introduction  to  a  Life  of  Halley,  which  was  to 

Wc  been  based  on  M8S.  left  by  Prof.  Kigaud,  who  unfortunately 

died  before  he  was  able  to  complete  it  himself. 

Prof.  Rigaud  was  of  French  extraction,  and  descended  on  the 
tther'a  side  from  La  Brue*,  a  famous  mathematician  and  engineer, 
»lio  in  the  time  of  Henry  IV,  fortified  Blaye,  near  Bourdi-aux, 
iiid  on  the  mother's  side  from  Colbert,  the  minister  of  Louis  XIV., 
»t  whose  instance,  it  will  be  remembered,  Cassini  removed  into 
t'rsnce,  and  from  the  scene  of  the  greatest  part  of  his  labours  has 
^■n  looked  upon  as  a  French  astronomer.  The  family  to  which 
Pfuf.  Rigaud  belonged  left  France  on  account  of  the  revocation  of 
'ii'!  edict  of  Nantes,  and  one  of  them  (M.  de  Schirac)  ministered  to 

*  S«e  ui  article  "  Dr.  Domainbrny  and  the  King's  Obserratorjr  at  Kew,"  in 
"» 'Oiwrralor/ '  tor  October  iSSa. 
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a  French  Protestant.  cotiE;regation  ftt  Bristol.    The  future  profes; 
waa  born  at  Itichmond  on  the  12th  of  August,  1774,  and  edui-at 
at  Mr.  Delafosse's  scIiodI  in  th.^t  town.     He  matriculatt-d  at  Exe 
College,  Oxt'ord,  when  only  16,  and  was  elected  a  Fellow  of 
College  in  1794,  before  he  waa  of  Kufficient  standing  for  a  degri 
Ills  wiiole  life,  so  to  speak,  was  spent  in  Oxford,      lu    1814 
became    Reader  in  Experimental    Philosophy   .ind    Professor 
Geometry  ;  in    1827  Professor  of  Astronomy  and  Kadcliffe  Ob- 
server, which  last  offices  he  held  till  his  death  in  1S39.     The  work 
by  which   he   is  principally    known  is  the  well-kuowu   one    on 
Bradley,  to  which  1  have  already  referred,  and  which  will  aJwayi 
be  a  classic  in  astronomy.     It  was  pnblishixl  in    1831,  and  t 
following  extract  from  a  letter  of  Sir   Robert  Peel,  in  expressi 
thanks  for  a  presentation  copy  (as  a  Raddiffe  Trustee),  will  be  rei 
with  interest : — "  Politics  have  not  extinguished  the  deep  interei 
I  once  took  in  those  higher  studies  and  pursuits  to  which  the  li: 
of  Bradley  was  devoted  :  and  1  shall  turn  with  the  utmost  sal 
foci  ton  from  Schedules  A  and  B  to  the  parallax  of  the  Fixed  Stars 
and  the  Keformation  ut  the  Calendar.'' 

In  183^,  Prof.  Rigaud  communicated  to  the  R.  A.  S.  some  iacU 
in  the  life  of  llalley  from  a  MM.  in  the  Bodleian  Library.     Deeplj 
is  it  to  be  regretted  that  he  did  not  live  to  complete  the  biographr 
of  that  great  astronomer,  for  which  he  had  collected,  bis  son  t<;I 
Hs,  considerable  materials,  partly  with  the  view  of  rescuing  Hallev 
memory  "fiom  much  of  that  injurious  obloquy  to  which   it  bad 
been  exposed."     Uis  eldest  son,  however  (the  llev.  S.  J.  Rigaud, 
afterwards  Bishop  of  Antigua,  where  he  died),  |)ubli»hed  in  1844  a 
Btnall  work  entitled  '  A  Defence  of  Halley  against  the  Charge  of 
Religious  Infidelity,'  whieh  helps  to  put  in  a  true  light  some  of  tbi 
remarks  which  it  must  ever  be  matter  of  regret  should  have  co 
before  the  public  in  a  work  to  which  I  ue'.'d  makeuo  farther  ref( 
ence  at    present.     But  it  is  with   peculiar  pleasure,  just  liefoi 
the  bicentenary  of  the  publication  of  the  '  Principia,'  that  I 
attention  to  Prof.  Rigaiul's  "  Historical  Essay  on  the  first   publi 
tion  of  Sir  Isaac  Newtou's  '  Principia,'  "  iu  which  there  is  mui 
interesting  matter  about   Halley,  at  whose  sole  expense  and  ri 
(let  it  never  be  forgotten)  that  greatest  of  all  scientiKc  works  w 
published.     This  very  able  and  interesting  essay  appeared  in  1838 
on  the  i6th  of  March  in  the  following  j'<*ar  the  author  died  m' 
unexpectedly  in  London,  in  the  sixty-fourth  year  of  his  age,  ai 
was  buried  at  St.  James's,  Piccadilly.     He  was  succeeded,  I  ni 
hardly   remark,  as  Kadcliffe  Observer  by  the  late  ^Ir.  .Fohnsoi 
whose  name  and  scientilic  lalwurs  are  familiar  to  all  of  us,  aud  whi 
wrote  of  his  honoured  predecessor: — "In  affectionate  regard  fi 
his  memory  and  in  aiJniiration  of  his  learning  I  yield  to  no  oil 
His  private  virtues  are  n'inembered  by  many  of  us  ;  aud  his  pubi 
services  will  be  remembered  ass  long  as  Astronomy  is  a  science  ci 
tivated  among  men."  Yours  faithfully, 

Blai'klioatli,  1886.  Not.  6.  W.  T.'jjIKS. 

P.S, — The  £«v.  J.  Rigaud  (who  baa  recently  kindly  sent  me 
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copf  of  his  brief  memoir  of  his  father)  calls  my  attention  to  an 
emtain  in  his  brother's  •  article  in  the  '  Observatory  '  for  October 
1881  (tol.  T.).  In  line  23  of  p.  284,  "  Stephen  Pet«r  Rigaud  " 
ihoultl  be  "Stephen  Rigaud'' simply,  the  person  referred  to  in 
that  parasraph  being  not  Professor  Kigaud  (who  was  born  at 
Biehiiioud),  but  his  father.— W.  T.  L. 

Montaigne's  alleged  Observation  of  a  Satellite  0/ 
Venus  in  1761. 

llany  "f  your  readers  will  remember  that  Mr.  Prince, 
F.8..\.S.,  of  Crowborough.  ciroulat«d  in  the  year  1S83  a  pamphlet 
on  the  j;r«it  comet  of  18S2  aud  on  the  trmisit  of  Venus,  both 
oontaiiiiug  his  own  valuable  observations,  as  given  in  the  '  Monthly 
Jiotifes,*  with  the  addition  of  o^her  interesting  matter.  As  a  sort 
of  lopplemrnt  he  gave,  from  'The  Mathematical  Magazine  and 
flulosophical  Repository  '  (a  small  perio<lical,  of  which  ouly  one 
Tolame,  I  believe,  ever  appeared  ;  its  date  is  1761,  and  there  is  a 
copy  in  th^  library  of  the  R.  A.  H.),  an  account  by  Br.  Bevis  of  a 
Bsnoir  of  M.  Baiidouin  on  an  observation  iiy  Monlaigne  of  a  sup- 
piwd  sat^'llite  of  Venus,  with  conclusions  drawn  therefrom,  to- 

Eiier  with  some  remarks  on   supposed  observations  of  a  similar 
d  by  Short  and  others. 
A  separate  copy  of  Baiulouin's  paper  is  in  the  library  of  the 
firitish  Museum  :  and  it  may  be  of  some  interest  to  point  out  that 
•hatever  view  we  may  hold  as  to  a  possible  satellite  of  Venus,  the 
'  observations  of  Montaigne  do  certainly  not  relate  toaiiy  such  body. 
[■By  comparing  them  together,  BauJuum  shows  iti  this  paper  that 
Ksuming  them  to  have  been  of  a  satellite,  it  must  have  lieeii  moving 
1  an  orbit  very  nearly  perpendicular  to  the  ecliptic,  and  revolving 
jud  Venus  in  the  period  of  about  12  days,  at  a  distance  of  50 
idiameters  of  the  planet  from  it.     He  then  proceeds  to  dcter- 
'siUBe  an  approximate  value  of  the  mass  of  Venus  in  accordance 
■With  thia.     In  doing  so,  he  takes  for  the  diameter  of  that  planet, 

lOTC 

ownpared  with  that  of  the  Earth,  the  fraction  —  0=0*69,  which,  he 

sayt,  is  one  of  the  values  assigned  by  Le  Monnier,  "  sans  indiquer 

oependant  de  quelle  Observation  il  Ta  tire,"  in  his  'Insiitutions 

ttitronomiques.' 

_      This  would  make  the  distance  of  the  supposed  satellite  from 

■  "Venus  about  35  semidiameters  of  the  Earth  ;  and  as  a  Moon  at 

I  that  distance  from  the  Earth  would  revolve  in  about  12  days, 

I  liaudouin  concludes  that  the  mass  of  Venus  is  nearly  the  same  aa 

I   that  of  the  Earth.     But  he  is  constrained  to  admit  that  most  de- 

I    tenaiiiations  of  the  v.-ilue  of  the  diameter  of  Venus  make  it  much 

plater  than  the  above  (which  implies  a  volume  for  that  planet 

onir  a  third  part  of  that  of  the  Earth)  and  nearly  equal  to  that  of 

'ie  Earth.     If  this  be  adopted,  the  resulting  mass  of  Venus  from 

'  Hajor-Genenl  Oibboi  Bigaud,  who  died  Tor;r  suddenly  about  two  f  e«rf 

HO, 
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the  alleged  motions  of  the  supposed  satellite  would  be  three  timi 
B8  great,  as  that  of  the  Earth.     I  need  not  point  out  that  it  is  quii 
08  impossible  to  accept  for  Voniis  a  muss  anything  like  this  as 
volume  of  only  a  third  part  o£  that  of  the  Earth.      Either  horn 
the  dilemma  is  in  fact  equally  inadmissible. 

It  may  be  worth  while  iu  this  connection  to  refer  to  Lalande') 
remark  ('  Astronomic,'  §  3077)  on  the  supposed  observation  of  s 
satellite  of  Venus  by  Short  in  1741.  He  states  that  he  had  some 
conversation  with  that  astronomer  in  1763,  and  that  he  "  parut 
lui-m6me  ne  pas  croire  ii  I'existtmce  d'uu  satellite  de  Venus,  mais 
plutot  a  cello  de  quelqiie  autre  plnnete  qui  redechissant  uoins  de 
himiere,  ne  se  voyoit  que  diffieilement  et  rarement."  It  is  well 
known  that  this  theory  of  a  smaller  sister  planet  has  been  lately 
revived  by  M.  Ilouzeaii;  but,  as  is  pointed  out  by  Prof.  C.  A. 
Young  in  his  rt'cent  interesting  pamphlet,  '  Ten  Years'  Progress  io 
Astronomy,'  it  is  "  certainly  untenable ;  a  planet  largo  enough  to 
show  phases,  as  the  hypothetical  satellite;  is  said  to  have  done,  in 
the  feeble  telescopes  with  which  many  of  the  observations  were 
made  one  hundred  years  ago  or  more,  would  be  easily  visible  to  tha 
rutktd  ryf  even.  There  can  be  little  doubt  that  aU  the  Venus  sati 
lites  so  far  observed  are  simply  ;//»()*<«  duo  to  reflections  between  t' 
lenses  of  the  telescope,  or  between  the  cornea  of  the  eye  and  the 
eye  lens."  Yours  faithfully, 

BUclihealh,  1886,  Nov.  ».  W.  T.  LlXK. 
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NOTES. 

EiTRAoEDiXAHT  Casakd. — A  paragraph  to  the  following  effect 
has  l»en  going  the  round  of  (ho  papers  during  the  past  months  : — 
"  A  report  is  current  that  the  Astronomer  Royal  meditates  retiring 
on  a  full  pension  at  the  end  of  the  present  year,  and  that  the 
vacant  post  will  Iw  offered  to  Mr.  IVorman  Lockyer,  on  account 
of  the  services  ho  rendered  in  connection  with  the  recent  eclipse 
expedition.''  The  report  is  baaed  upon  "  Tmlli,"  but  not  upon 
fact.  It  may  Iw,  however,  as  n  correspondent  suggests,  that  our 
contemporary  has  not  yet  heard  of  Sir  G.  B.  Airy's  retirement,  and 
considers  it  as  yet  a  thing  of  the  future. 


The  ABOEUTrifE  General  CATAiootns*. — It  will  be  remembered 
that  ?ome  two  years  ago  Dr.  Gould  published  his  Zone-Catalogue, 
deduced  from  the  Cordoba  meridian  observations  made  during  the 
years  1S72  to  1883,  giving  the  places  of  more  than  73,000  stars 
('Observatory,'  vol.  viii.  pp.  18-20).  The  work  now  before  us  is 
supplementary  to  the  Zone-Catalogue,  and  contains  the  places  of 
thosi!  stars  whose  positions  were  more  rigorously  determined  during 
the  progress  of  the  above-uieiitioiied  obsiTvatious.  Dr.  Gould 
considers  that  in  the  preparation  of  this  General  Catalogue  most 
of  the  southern  stars  brighter  than  8^  mag.  must  have  been 
observed,  and  that  the  deEcieneiea  in  this  respect  should  chiefly  " 

*  BeauIUuloa  del  ObBervatoriu  Nacionol  Argeatino.    Tomo  d£cimo  ciuuto. 
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found  nonh  of  tbe  puaOd  of  23°.  at  wUt^  tke  aoBm  hegm.  But 
innsmnch  M  tbe  anr '  Dnrduaoitemxig' of  Prof.  Scboofeld  eoairoes 
all  tbe  soathem  stm  witkm  rias  regioa,  wliile  accimte  detenu- 
nations  of  tlw  briglritr  ODM  v31  kkvo  been  nade  in  tlM  Bwis 
re-obserratioB  of  Ldaode't  atars,  tbese  «iiia»iOQ»  will  be  of  eoaa- 
paratireljr  small  importaooe.  la  no  caae  bas  proper  moticm  been 
taken  into  aooooot  in  fonaing  tbe  mean  piacee,  tbe  Catalogoa 
BUD  pi  J  giving  tbe  rasolts  of  obserratioa,  sbowing  in  everr  instance 
the  position  correjcponding  to  a  given  dite.  It  is  also  to  be  le- 
mnrke<l  that  the  Catalogue  is  arranged  in  such  a  form  as  to  exhibit 
the  mean  places  ot  the  stars  deduced  from  each  rear's  obsenation 
reduced  to  the  mean  equinox  of  1S75-0.  Those  astronomera 
_Vbo  desire  to  use  the  concluded  mean  result  from  all  the  ob- 
tigervatioas  of  each  star  must  go  through  the  necessanr  oalciilatioos 
themselves — a  labour  which  will,  we  fear,  deter  many  from  making 
as  extensive  a  use  of  Dr.  Gould's  gr«at  work  as  they  otherwise 
■would.  The  stars'  positions  are  followed  by  columns  giving  the 
annual  precessions,  secular  variations,  number  of  obser>ations,  and 
references  to  other  catalogues.  The  mean  date  of  observation  in 
each  year  is  also  given.  The  total  number  of  stars  whose  places 
are  giren  in  this  Catalogue  is  32,448. 

The  Diubxax  NtrrATios  of  the  Earth's  Axis. — Some  three 
jears  ago  M.  Folie  submitted  to  I'Academie  des  Sciences,  Paris, 
a  theory  of  diurnal  nutation  of  the  Earth's  axis.  This  paper 
■was  not  printed  in  tbe  '  Comptes  Keudus,'  and  we  are  thus  ignorant 
of  his  formulsB.  In  the  'Comptes  Bend  us '  for  December  13,  he 
gives  practical  illustrations  of  results  obtained  by  adopting  bis 
theory.  So  far  as  we  can  gather,  his  method  is  to  obtain  from  a 
series  of  observations  of  a  star  a  certain  constant  of  diurn.\l  nuta- 
tion, then,  by  substitutinf;  in  bis  formulae  this  value,  he  obtains  a 
correction  to  each  observation.  Here,  for  instance,  is  his  result 
for  Polaris  from  a  series  of  observations  at  Pulkowa : — 

E.A.,  Epoch  1865.        Corrected  B.A. 

h  m      8  » 

1862,  April  15 194078  3871 

April  23 37-48  37-82 

May    16 3943  38-93 

May   31 40-07  38-83 

1869,  April    2 3746  38-61 

r              April    5 39-34  38'24 

Apnl  26 37-76  38-51 

•Tuiy      1 37*39  38-06 

Dec,    12 39'29  38-27 

It  cannot  bo  dt-nied  that  these  corrected  R.A.'sare  very  alluring  ; 

but  is  it  not  working  somewhat  in  a  cin-le  to  obtain  a  constant 

from  a  certain  set  of  observations,  and  then  apply  it  to  correct 

_Jthoje    same  observations?      We  should  like  to  see   this    theory 

^bpplied  to  an  independent  series,  using  a  constant  of  o"'2,  which 

"is  about  the  mean  of  all  M.  Folie'e  resiUts. 
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8tf.t.i,ab  PnoTOOBAPHT  AT  Kakvahd  CoLLEOi!. — Prof.  Pickering  ^H 
has  rec-eiitlj  presented  to  the  American  Ai-ademy  the  resultp  of  an  ^H 
iuvestigatioa  in  stellar  photogrupby  whii-h  has  been  conducted  at  ^H 
the  llnniird  College  Observntorv  with  the  aid  of  an  appropriatioo  ^^| 
from  the  Bache  Fund.  Prof.  Pirkeriug  commences  with  a  rapid  ^^| 
review  of  the  history  of  st«llar  photojjraphy,  from  ita  commenoe-  ^^| 
ment  in  1850,  when  Mr.  J.  A.  Whipple  obtained  a  da<^erre<)tvpe  ^^| 
of  Ve;ia  at  Harvard  College  Oiwervatorv.  The  enterprise  Ka»  ^^| 
taken  up  again,  after  the  introduction  of  the  collodion  proceu  had  ^^| 
supplied  phiitographers  with  more  sensitive  and  inanagt».ible  i)lat8i  ^^| 
in  1857,  and  the  experiments  then  made  by  Prof.  («.  P.  Bond  wen  ^^| 
highly  suggestive  of  the  value  of  the  aid  which  photography  could  ^^| 
render  to  astronomy.  In  18S2  a  great  variety  of  experiniRabj  ^^| 
were  made,  many  of  which  were  described  at  a  meeting  of  the  ^^| 
Koyal  Astronomical  .Society  l)y  Prof.  Pickering  during  his  visit  to  ^^| 
this  country  in  1SS4  ('Observatory,'  Vol.  vii.  p.  199) ;  and  asei'ond  ^^| 
series  was  undertakiMi  in  March  1885.  with  results  justifying  their  ^H 
repetition  on  a  larger  scale.  A  photographic  telescope  was  thew-  ^^| 
fore  constructed  with  a  Voigilnnder  lens  of  8  inches  aperture  and  ^H 
45  inches  focus,  the  focal  length  being  selected  so  that  the  scale  ^H 
of  the  photographs  should  ti»rrespond  as  nearly  as  possible  to  th»t  ^H 
of  the  maps  of  the  '  Durchnnisteruiig.'  In  the  mounting  of  tbo  ^H 
telescope  neither  the  Gernian  nor  English  form  of  equatoreal  lia^^H 
been  adopted,  but  a  form  which  recalls  that  employed  by  Mf^^H 
Lassell  for  his  rellectors.  The  driving-screw  in  K.A.  is  drive^^H 
bv  cliK-kwork  controUtnl  by  a  Bond  spring-governor,  the  latte^^^H 
being  controlled  electriciiliy  by  a  standard  clock.  With  this  combi  -^^ 
nation  a  practically  perfect  motion  of  the  instrument  is  secured 
but  for  many  purposes  Prof.  Pickering  prefers  not  to  use  his  cJod^^' 
but  to  lis  the  telescope  and  allow  the  image  of  the  star  to  form  ' 
trail  on  the  sensitive  plate.     He  has  thus  .lecured  trail  photogmph^^"* 

of  117  stars  within  i'  of  the   pole,  one  of  them  no  brighter  tha. J* 

the -1 4th  nuigiiitude;  indwd  he  l^gards  the  method  of  obt.iinin^Mg 
trails  of  stars  as  susceptible  of  yielding  very  valuable  results.  i^^Hs 
found,  for  e.\aniple,  tliat  the  average  deviation  of  the  me.isureis  ^^"of 
the  brightness  of  the  above-mentioned  stars  on  different  phot-  -<*■ 
graphs  was  less  than  a  tenth  of  a  magnitude.  Trails  of  the  Pleiad—  —  m 
gave  results  of  similar  accuracy,  and  the  work  of  surveying  t  ^B« 
entire  heavens  north  of  —30°  Decl.  in  the  same  way  is  now  ^^~ar 
advanced.  By  phologrnphing  on  the  same  plate  polar  stars  "» — "•"f 
their  upper  and  lowt^r  culminations  material  has  been  accumulati^^-ed 
for  detKruiiuing  (he  atmosiiheric  ahporption  on  each  night 
observation.  A  study  has  also  been  made  of  the  application 
photography  to  tlie  traiisit-instriiment,  from  which  it  appears  t" 
the  mean  deviation  in  the  drterminatiou  of  the  position  of  a  1 
is  about  one  half  for  the  photographic  methiKl  what  it  is  for&JS 
observation.  Prof.  Pickering  has  also  emjiloyed  photography  /of  ^ 
the  examination  of  stellar  Bi>eetra,  and  by  placing  a  large  prisiu  lo 
front  of  the  object-glass  has  succeeded  iu  obtaining  by  a  iite- 
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ninutes'  exposure  the  spectra  of  all  stars  brighter  than  the  6th 
ugnituile  in  a  region  lo'^  square.  With  an  exposure  of  an  hour 
4f  speclm  of  stnrs  no  brighter  than  the  9th  magnitude  are  shown. 
ft*  rrgioii  north  of  —  25°  Deol.  is  being  completely  snrveyctl  in  this 
Dinner.  Some  interesting  studies  have  been  made  of  the  Pleiades, 
iIk!  Nebula  in  Orion,  the  satellites  of  Jupiter,  and  various  other 
Ajerts.  .Vu  examination  of  the  spectra  of  the  stars  of  the  Pleiades 
liwirt  that,  with  few  exceptions,  all  are  of  precisely  the  same  type,  a 
iiet  which  renders  yet  more  probable  the  notion  that  the  members  of 
it  group  have  an  intimate  physical  connection.  The  exceptional 
psctrn  possibly  beloup  to  stors  that  are  far  removed  from  the 
loop,  either  nearer  to  us  or  more  remote  from  us,  and  some  may 
two  to  bo  suitable  objects  for  observations  for  parallax.  The 
Igion  of  the  sky  embracing  Mr.  (xore's  Nova  Orionis  was  photo- 
%phed  on  Nov.  9,  1885  ;  but  no  trace  of  the  star  can  he  perceived 
Btfae  plate,  and  the  star  was  evidently  much  fainter  then  than 
^M  time  of  its  discovery  five  weeks  later.  Prof.  Pickering  also 
Inuaes  the  theoretical  connection  of  the  brightness  of  the  star, 

•  dimensions  of  the  telescope,  and  the  length  of  exposure,  and 
ocludes  that  probably  the  limiting  oinount  of  light  ne<'ded  to 
ipn>88  the  sensitive  plate  is  proportional  to  the  aperture  divided 

•  the  square  root  of  the  focal  length,  lie  likewise  inquires  info 
le  effect  of  errors  of  adjustment  in  the  position  of  the  instrument 
mi  the  shape  of  star-trails. 

8rx-8POT  OBSERVATioiirB  AT  Kalooba. — A  summary  of  the  results 
f  the  sun-spot  observations  at  Kalocsa  up  to  the  end  of  1885  has 
?cenily  been  published  by  Prof.  Hiininger  in  the  '  Asfronomischo 
•icbrichten,"  No.  2762.  Prof.  Hiininger  draws  attention  to  the 
indominence  in  number  of  the  spots  in  the  southern  hemisphere 
>»er  those  in  the  northern.  This  peculiarity  has  been  especially 
narked  since  the  commencement  of   1883.     The  san\.e  sup^riorit-y 

*  the  southern  hemisphere  is  shown  if,  instead  of  giving  -the 
nber  of  spots  as  in  the  Kaloc:?a  observations,  their  areas  be  taken 
the  Greenwich  observations. 


Kalocan  (Rclativo  Numbers). 


Greenwich  (Spotted  .\real. 


N. 

8. 

Total, 

N. 

8. 

Total. 

80.. 

9-4 

IO-2 

17-5 

257 

159 

416 

ISi  .. 

24-9 

12-6 

37-S 

500 

229 

729 

I82.. 

23-2 

213 

44'S 

443 

558 

lOOI 

183.. 

16-3 

35*4 

517 

340 

8«5 

«iSS 

184.. 

209 

28-2 

49-1 

478 

601 

1079 

I8s.. 

J5-9 

29-8 

45-6 

283 

528 

811 

;  will  be  remarked  that  the  Greenwich  series  makes  the  southern 
^inisphere  the  more  spotted  in  1882  as  well  as  in  the  following 
Sars,  whilst  the  Kalocsa  observations  give  a  slight  advantage  to 
»e  northern  hemisphere  for  that  year.  This  apparent  discrepancy 
easily  explained  when  it  is  borne  in  mind  that  the  Greenwich 
sries  embraces  343  days  of  observation,  but  that  of  Jvalocsa 
aly  143-  
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The  Kalocsa  Observatokt. — The  first  report  of  this  obserra 
tory,  founded  in  1878  by  Cardinal  Hnyniild,  Archbishop  of  Kalo 
has  recently  bt!en  published  by  Dr.  C.  Braun,  who  was  its  directof 
from   1879  to   1885,     The  observatory   has   be«n  erected  on  the" 
second  floor  of  the  Kalocsa  gyiiinasium,  and  it  possesses  two  domes, 
the  larger  sheltering  a  fine  refractor  by  Merz  of  7  inches  aperture, 
the  smaller  a  telescope  of  4  inches  aperture  by  Schutz.     Besidetf 
these  equatoreals  there  is  a  transit-instrument  (aperture  58  millira. 
foL-al  length  60  centim.)  by  Cooke,  three  clocks,  a  chronograph  and 
chronometer,  an  altazimuth   by  Breithaupt  (Cassel),  and  the  fol-'J 
lowing  s[}ectroscopes : — a  small  Vogel  spectroscope,  n  small  eyepiectff 
spectroscope,  a  Browning  direct-vision  instrument,  and  a 
8pectro)»co|)e  for  solar  work.     Besides  these  there  is  a  Zullner  st) 
phot/ometer  and  one  of   Vogel  and    Glan's  spectro-photometen 
The    observatory  is   therefore    very   completely   equipped.      Thel 
observations   carried  on  at  the  observatory  during   Dr.  Braun's 
directorship  have  been  of  three  principal  classes  : — (i)  the  deter- 
mination of  the  position  of  the  observatory,  (2)  the  observation  of 
sun-spots,  and  (3)  the  obwrvation  of  the  places  of  comets.    Tba      . 
first  of  these  researches  is  divided  into  two  parts,  the  determinatioafll 
of  the  position  of  the  observatory  by  means  of  azimuth  observations 
of  nine  fundamental  points,  the  positions  of  which  were  given  in 
the   Ordnance   Survev,   and    its   determination    by  astronomical 
methods.     The  latitude  in  the  latter  investigation  rests  upon  obser- 
vations in  the  prime  vertical  of  Capella  and  a  Cygui  ;  the  longitude 
was  determined    by  telegraph    with  Vienna.      The  astronomical 
latitude  was  found  to  be   46'^  31'  4  ["-99,  the  longitude  east  of 
Greenwich  i"  IS"  54'-343. 

The  sun-spots  were  observed  by  the  method  of  projection,  aQAa 
their  observed  places  converted  into  heiiogniphic  coordinates  tira^l 
by  a  method  of  projection  and  then  by  calculation,  the  latter  being 
facilitated  by  a  device  designed  by  Br.  Braun  and  called  by  him  a 
trigonometer,  which  enables  the  resolution  of  spherical  triangles  to 
be  effected  almost  at  sight.  The  series  extends  over  three  reara 
and  a  half,  viz.  from  May  1880  to  the  beginrung  of  1884,  and  thus 
supplies  a  pretty  complete  record  of  the  late  curious  and  long- 
continued  maximum.  The  results  are  summarized  for  each  rota- 
tion in  short  t.ibles,  and  are  also  exhibited  to  the  eye  in  diagrams 
similar  to  those  of  Carriiigton.  At  the  commencement  of  each 
rotation  the  differeni'e  bet  ween  the  longitude  of  the  centre  of  the 
Sun's  disk  as  adopted  at  (ireenwich  and  by  Dr.  Hpoerer  is  given,  a 
very  helpful  little  item  of  information.  The  formula  for  the  Sun^  " 
rotation  resulting  from  these  observations  is  given  as  S65''33. 
209''86  sin"  X.  The  downward  drift  in  latitude  of  the  geaer 
spotted  area  is  also  shown,  and  ottention  is  called  to  the  curio 
sort  of  effort  at  recovery  which  is  manifested  at  fairly  rega| 
intervals. 

Quit«  one  third  of  the  vohirae  is  taken  up  with  full  descriptic 
of  a  nnuiber  of  ingenious  addil  ions  or  inipro\'emeuts  to  varioa 
instruments  either  actuaDy  employed  by  Dr.  Braun  at  Kalocsa  or 
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^B  only  projected  by  him.     It  is  impossible  to  tSCSSFV^^a  to  men- 

^P'tioa  all  these  dences,  which  show  a  most  fertile  inTention  on  the 

P  p«rt  of  their  de.sigucr.     Amongst  the  number  m»_v  be  noted,  how- 

L      ever,  an  arrangement  for  illumin.iting  the  field  of  the  equatoreol, 

JKlnew  form  of  reversion-spectroscope,  a  device  for  photographing 

^pthe  Sun  with  spots,  facul».  and  prominences  all  displayed  at  once, 

«nd  an  instrument  for  eliminating  the  effect  of  personal  equation 

"1  the  observation  of  transits,  which  in  many  points  anticipated  by 

•ereral  years  the  method  independently  devised  by  Prof.  Laogley. 

A  CoEREcnoN  FOR  Oratitt  ns  the  rsEojr  REFBAcnojf  Tables. 
~Prof.  Cleveland  Abbe  has  an  interesting  note  on  refraction  in  the 
'Astronomische  Nachricbten,'  Xo.  2761.  He  remarks  that  the 
•^iKiing  of  the  mercurial  barometer  is  not  a  true  index  of  the 
PPBoeure  that  controls  the  density  of  the  air,  until  such  reading  has 
■•een  corrected  for  the  efiFect  of  variations  in  gravity.  This  is 
■M^omplished  by  adding  to  the  formula  one  more  factor  for 
g'^'vity,  and  thus  getting 


R=a.tan 


-(I 


—  0-00259  cos  2^ 


B.T.)   ../, 


:  —0-00259008  2^„ 

wbere  ^  is  the  latitude  of  the  observer,  and  f,  the  latitude  of  the 
station  for  which  the  tables  are  computed. 

The  exponent  A  differs  little  from  unity.     Prof.  Abbe  then,  as- 
BVitninij-  that  f„=59'  46'  18"  (the  lat.  of  Pulkowa)  and  57"-52  as 

^tne  value  of  n  for  o~  B.  and  29-596  inch  at  Pulkowa,  deduced  the 
ffUoHing  table  bv  using  the  variations  of  gravity  as  given  by 
Brocb :— 


Latitude. 

Qraritj 

factor. 

Mean  refr.4S°  alt 
=  S7"-5»Xir. 

log- J. 

ff- 

0 

10    .. .. 
ao  .... 
30  ••-■ 

9-99831 
9-99838 
9-99858 
9-99887 

0-99612 
0-99628 
0-99674 
0-99741 

57-30 
57-31 
57-33 
57-37 

40 

SO  .... 

9-99924 
9-99963 

0-99825 
0-99915 

57-42 
57-47 

60 

o-ooooo 

I -00000 

57-52 

70  .... 

0-00030 

1-00069 

57-56 

fShowing  that  the  efft'ct  of  this  correction  is  to  reduce  al!  refractions 
computed  for  stations  nearer  the  equator  than  Pulkowa,  the 
amount  being  o"-2  at  the  equator  forZ.D.  45°,  and  increasing  with 
taiigent  Z.D. 

He  then  suggests  that  the  omission  of  this  correction  may  serve 
I  to  partly  explain  the  origin  of  small  systematic  differences  in  de- 
lination  shown  by  diffcrfut  catalogues. 
Such  differences  must  be  caused  also  by  the  irregular  geographi- 
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pal  distribution  of  pressure  and  temperature ;  in  fact,  the  latter 
may  amount  to  one  or  two  seconds  of  are.  This  cause  also  intro- 
duces appreciable  difference  in  the  refraction  on  the  north  and 
south  sidcH  of  the  zenith. 

So  far  as  we  know,  this  correction  has  never  been  applied  ;  ad 
yet  it  is  strange  that  it  should  have  been  overlooked,  as  a  aiinill 
correction  is  used  by  meteorologists. 


We  regret  to  have  to  record  the  death  of  Prof.  Theodor  to 
Oppoljier,  which  occurred  on    December  26,  at  his  residence 
Vienna.     The  deceased  was  in  the  forty-sixth  year  of  his  age. 

MiKOR    Planet  ?so.  254   has  been  named  Augusta,    No.  2j 
Oppavia,  2Co.  257  Silesia,  No.  260  Huberta,  and  ^o.  261  Pr 
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0-1451 

0-0475 
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Ephemerig  for  Comet  Barnard  {1SS6  f). 
By  Dr.  Ace  SvEDSTHurt. 
Comet  Barnard  has  been  a  bright  and  beautiful  object  durii 
the  pnst  month,  though  comparatively  few  observations  of  it  hai 
appeared  in  print.  It  is  now  moving  rapidly  southwards,  and  ifi 
brightness  is  fast  diminishing,  so  that  it  will  soon  be  lost  to  English 
observers.  Several  observers  have  called  attention  to  the  fact  that 
it  has  shown  two  tails,  the  one  several  degrees  in  length,  the  other, 
inclined  at  an  angle  of  about  40°  to  the  principal  tail,  of  about  half 
a  degi-ct)  in  length.     The  spectrum  shows  the  usual  three  bauds. 

Ephemeris  for  Berlin  Iiliduight. 

R.A.  Dec. 

m      8  „      ,  Logr. 

32   32  +4     5'2  9-8652 

53  52  +1   i3"S  9-8935 

II    46       —     I    20-I  9-9243 

Tho  brightness  at  the  date  of  discovery  is  taken  as  unity. 
•  Astton.TSftda.'&o, *■!<>-»  ■(■  Ibid.  No.  1756. 
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«G  OF  THE  EOTAL  ASTEONOMICAL  SOCIETY. 

Friday,  January  14,  1887. 

J.  W.  L.  Glajsheb,  ma.,  F.fi.S.,  President,  in  the  Cbair. 

Secretaries  :  E.  B.  Knobel,  and 

Lieut.-Col.  G.  L.  Titpman. 

Minutes  of  the  preceding  Meeticg  were  read  and  confirmed. 
Co?.  Tupman  announced  that  since  the  last  meeting  63  presentB 

beea  reoeivetl.     None  called  for  special  notice. 
Tk«  Prrndfnt  read  the  nominatiou  forms  of  candidates  for  ad- 
tumon  to  the  Society.     One  of  the  candidates,  however,  was  a 
ijr,  and 

Ur.  Hanyard  drew  the  attentioa  of  the  President  to  the  fact 

this  proposal  was  not  in  the  ordinary  form,  the  pronoun 

llier"  being  used  instead  of  "him." 

Tht  Frtsiflrnt.     Mr.   Hanyard  has  anticipated  me.     It  ia  my 

to  cnll  attention  to  this  nomination  because  it  relates  to  a 

There  could  be  no  question  that  at  the  foundation  of  the 

ietr  the  admission  of  women  was  not  contemplated  ;  but  it  is 

ibcfui  whether,  as  a  matter  of   law,  either  our  Charter  or  our 

iW8  exclude    them.      The    Council   have  had  sever.al    legal 

before    them,  and  the  majority  of   the  Council  are  of 

that  they  would  not  be  justified   in   refusing  to  let  this 

ie  go  forward  to  the  general  body  of  Fellows  to  be  dealt 

them  OS  they  think  tit.     It  is  not  so  prima  facie  invalid 

I  Council  feel  it  their  duty  to  keep  it   from   the  Fellows. 

xprMs   no   opinion  whatever  upon   the  general   question. 

rbo  feel  that  the  admission   of  women  is  undesirable,  or 

it  is  a  question  which  should  be  first  considered  at  a  General 
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He  referred  to  his  communication  to  the  Society  in  June  brt. 
The  experiments  commenced  in  May  with  6i  and  6j  Crgniand 
were  compared  with  Bessel's  results  from  1840.  The  experimenli 
were  commenced  by  taking  the  distances  of  four  fiiint  stara.  Tlie 
object  was  to  redetermine  the  parallax  by  comparing  tlie  pkofo- 
graphic  method  with  the  micrometrical  measuremciits.  Aboot:oo 
photograpliic  plates  were  taken  to  determine  the  distances  of  tin 
foar  faint  stars.  Four  plates  were  generally  exposed  each  night 
for  the  purpose.  The  provisional  measure  of  the  paralUi  of 
6x  Cygni  was  obtained  as  o"-438,  and  of  61  and  62  Cygni  o'-44i; 
while  Bessel  gave  o"-348,  Auwers  o'-564.  Bail  o*-46S.  and  A.  ihll 
o""27o.  The  research  would  be  continued  till  the  end  of  the  (-Trie. 
In  the  paper  presented  in  June  he  had  reftrred  to  the  liabilitrof 
the  photographif  film  to  be  o<"casionally  dislocated,  and  the  dean- 
bility  of  using  duplicate  plates  ;  but  of  the  200  plates  referred  to 
only  7  had  shown  any  dislocation  of  the  film. 

Mr.  S(ulUr.    What  is  the  last  determination  of  Prof.  Asaph  H»ll? 
Mr.  Knobel.     The  last  determination,  I  believe,  is  o"-27o. 
Capt.  Noble.     It  is  very  noticeable  that  Prof.  Asaph  HallV  stellii 
parallaxes  are  very  much  in  defect  to  those  of  other  observers. 

Mr.  Knobel.     The  previous  determination  of  Prof.  Hall  WM 
o"'478. 

Mr.  Ranyard.  It  is  no  doubt  a  matter  of  very  great  int^rwl 
whether  the  parallax  C4»n  be  determined,  or  will  ever  be  determiiieJ. 
from  photographs.  These  photographs  were  taken  with  the  reflector 
at  Oxford,  which  has  a  focal  length  of  10  feet,  and  I  concliid* 
the  original  negatives  were  measured,  on  which  a  degree  is  about 
2|  inchci.  Hence  a  second  would  be  about  i-i  600th  of  an  inch,  aoil 
the  parallel  measured  would  be  less  than  i -3000th  of  an  inch.  No» 
when  you  look  at  photographs,  especially  photographs  on  drj 
plates,  with  any  mngnifying-povver,  you  see  the  star  broken  op  into 
a  number  of  grains,  so  that  it  is  not  a  measurement  of  two  definite 
dots,  hut  of  two  groups  of  di>t8.  It  is  like  measuring  the  disfcuw 
between  two  heaps  of  shingle,  where  you  have  to  select  the  centre 
of  the  one  group  of  shingle  and  the  centre  of  the  other  group, 
and  to  measuni  (he  distance  between  the  two  centres.  Some  tinw 
ago,  when  1  was  endeavouring  to  make  nieasiires  of  eclip* 
photographs  taken  on  the  old  wet  process,  which  certainly  breik 
up  into  finer  granulation  than  the  modern  dry  plates,  I  ibouglit 
I  couid  not  serviceably  use  a  greater  power  than  5  or  6.  Ce^ 
tainly  a  jwwer  of  20  or  30  would  break  them  up  into  granules  «ii<l 
patches,  which  would  upset  one's  judgment  in  determining  <!>' 
centre,  and  1  therefore  should  doubt  whether  at  present  we  Vt 
at  all  able  to  measure  to  half  a  second,  which  would  mean  l<* 
than  i-3oooth  of  an  inch.  When  we  get  a  focal  length  of  100  f**' 
the  problem  will  probably  be  changed. 

Mr.  Common.  1  should  like  to  observe,  in  regard  to  what  iff- 
Banyard  has  said  of  measuring  any  star,  that  in  considering  ih* 
actual  size  of  the  image  or  the  acttul  angular  dimensions  in  the 
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field  in  certftin  tele8cof)e8,  in  dealing  with  photographs  and  in 
dealing  with  the  actual  stars  themselves,  the  advantage  is  very 
much  in  favour  of  photographs,  and  all  the  disadvantages  which 
apply  to  the  telescope  it-self  aj^ply  m  a  nmch  less  degree  to  the 
photograph  ;  so  that,  notwithstanding  the  exact  particulars  Mr. 
myurd  has  got  as  to  size  of  focal  images,  any  image  made  with  a 
lo-ft.  focal  telescope  would  be  subject  to  more  errors  thau  with  a 
corresponding  photograph.  With  the  photograph  you  have  Iho 
means  of  measuring  at  leisure.  Any  parallax  founded  upou  ob- 
sen'ations  made  with  the  micrometer  and  a  telescope  of  lo  ft. 
ap«!rtare,  visually,  cannot  be  so  good  as  a  parallax  bused  on 
meaaurefl  taken  from  photographs  of  those  particular  stars. 

JJr.  Ranyard.     Mr.  Common  missed  my  point — that  you  can 
^^nagriify  the  image  in  the  telescope  by  200  or  300  diameters,  but 
^Kft  you  attempt  to  magnify  the  photographs  themselves  the  lumpi- 
^BBH  of  the  image  gives  a  different  effect  to  the  photograph. 
^P^Jfr.  Comuum.     Mr.  Ranyard  says  he  applies  a  certain  magnlfi- 
""  cation  to  the  photographic  image.     lie  must  not  forget  that  the 
photographic  imagerepresents  a  magnification  oHginally.     A  10- ft. 
focal  length  gives  a  certain  magnification,  and  if  you  get  a  magni- 
fication by  the  eyepiece,  the  eyepiece  itself  does  not  give  the  actual 
magniticatiou  ;  it  is  only  a  magnification  in  coniuuction  with  the 
focal  length.     That  is  the  point  I  wish  to  establish. 

J/r.  Jiauyard.    Still  it  is  very  much  more  than  the  powen  of 
20  or  30. 

The  AttronomtT  Ii/>t/al.  1  should  imagine  that  Mr.  Baojrard 
has  not  had  so  much  experience  in  making  meaaorea  of  ima^M  is 
teleacopes  as  on  photographs,  becauae  there  are  difficnUiw  from 
atmo«pberic  tremors  which  prevent  the  majnif  catkn  of  the  imaaji 
from  being  effective  and  render  the  meaaurea  inacmrrte.  Tm 
image  of  a  star  may  be  dancing  aboat  in  locb  a  way  t'nt  fasHag 
to  make  a  haatj  tMaecdon  of  it  yoa  caonot  (pet  a  recy  aeeanJt 
Bieaaare.  It  is  to  be  bonie  in  nund,  with  nnrd  to  the  ^ycatioa 
of  pan^i,  that  the  aaoat  aocsrate  infaanrri  that  hmm  !««■  made 
'  vn  been  made  with  the  he'iometcr.  la  tha;  'mdnmmi  iaatMd 
:  getting  the  image  f or jied  by  a  perfsct  oh)Kt-g|M»  fO«  ham  k 
red  by  half  aa  cbjeet-glaaa.  which  iaitro4aeea  •  aovrew  «f 
,  XJOB  image  being  awe  or  kaa  triaicv'a?  iaatca^  id  yttitdCij 
and  thus  them  ia  a  want  of  ittakiau  ahoat  A  which 
ven-  seriooalT  with  the  mttmtiajf  tt  dralMaoM,  That, 
think,  will  befooad  to  he  a  great  Meci  m  Aa  mtmmtm  4f  Iha 
beliocnetar.  Ihe  ■ethod  ia  otherwiaa  •  wrf  floei  aaa, 
defect  of  hrfiwawtoy  meaaBBB*  ia  IhiUhay ! 
labour  on  the  pait  of  the  ohwrvcr  lo  aaeaaa  a  I 
of  distmnre.  The  aeale  haa  lo  he  aead  aod  a  naiiatj  «l  < 
to  be  read.  In  the  caae  <d  the  pholcgm*  7^  «•■*  ^"th  * 
■agio  aKaanre.  fiow«>er.  1  do  m«  thak  laia  »  a  qoMliaa  2a  ha 
Kgoad  ^  prifri,  hat  Ae  Bcal  tea.  ia  the  aotwrten  t4  jaadU.  U 
tboB  m  daa  *'    " 
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by  Mr.  Ranyard,  we  should  expect  to  find  that  the  results  wouldfl 

be  very  rough  indeed,  and  that  individunl  measures  would  be  v^TJ 

disconlant.     I  have  examined  Prof.  Pritchard's  results,  and  I  feeM 

inclined  to  endorse  his  stniemont  that  his  results  are  more  ftccuratrf 

thau  Bessel's  with  the  helioiiiet-er  :  and  as  measures  on  photographill 

can  l>e  raad«  with  very  much  less  ditficulty  and  much  less  labour,'! 

it  seems  to  me  that  these  accordant  results  obtained  by  the  pho-l 

togrnphie  method  prove  it  really  the  best  and  most  economical  fof^ 

detertniiiinfj  the  parallax  of  stars.     The  great  point  is  to  get  ntm 

aocur.tte  determination  oi'  the  parallax  as  you  can  with  aa  littlM 

labour  as  poiisihio.  m 

Mr.  Stone  asked  how  long  the  experiments  had  be^n  carried  oii^4 

whether  over  the  whole  t-erui  of  maximum  displacement  ?  I 

Mr.  Krwhfl.     About  seven  months.  1 

i/r.  iS'/oj  e.     I  should  be  guided  very  much  by  that  if  the  obser^ 

vatious  have  been  made  over  iho  whole  period  of  displaceraent,*! 

and  if  (he  results  are  then  accordant  the  evidence  afforded  wouldl 

be  very  strong,  but  if  the  observalions  have  been  divided  duringl 

the  maximum  displacement  I  should  not  feel  so  sanguine.  m 

Mr.  Knohel.     ProfeJ^sor  Pritchard  states  the  distance  of  each  ofl 

the  coni])ensator8  has  tx-encari'fully  measured.     He  has  taken  fouM 

comparison  stars  and  measured  tlio  components  of  6i  Cygui  fron 

each.  M 

Mr.  Stone.    The  point  is  whether  the  observations  were  madJ 

during  the  period  when  the  displacement  is  small.  m 

Mr.  KnoM.     1  don't  think   he  states  that.     He  says  lie  coma 

menced  May  26,  and  went  on  to  the  end  of  December  18S6.  m 

Mr.  Stone.     It  depends  on   the  disturbances,  and  whether  th#" 

observations  were  taken  over  the  whole  of  the  orbit  or  not. 

Mr.  Knohel.     He  doi's  not  give  the  number  of  plates  used  in  the 
earlier  jiart  of  the  year. 

Mr.  Stow.     ]  n  a  matter  of  this  kind  it  would  be  desirable  tha 
the  observations  should  bo  extended  over  the  whole  period. 

The  Astronmnrr  Rmjal.     One  point  in  regard  to  this  method 
would  cjill  attention  to;  and  that  is  that  stars  mav  be  utilised  ; 
much  greater  distances  from  the  star  of  which   the  parallax  is 
be  determined  by  this  mi.-f hod  than  by  any  other.     There  is  witl_, 
the  other  methocls  a  difliculty  in  determining  the  relative  parallax 
from  stars  at  any  very  great  distance. 

Ctqit.  Nol)U.  You  mean  the  angular  distance? 
The  Aitrononu'r  UoiinJ.  I  mean  the  distance  in  seconds  of  ai^l 
Dr.  Oill  applied  a  method  of  dutermining  the  relative  parallax  from 
stars  at  a  constderatilc  distnnco,  but  it  was  necessary  to  get  two 
stars  at  nearly  equal  disfn,nce  on  op[>osite  sides.  It  seems  to  me  w  ith 
tho  photographic  method  we  are,  to  a  great  extent,  independent  of  all 
that,  and  that  instead  of  depending  on  a  few  stars,  you  can  with 
photography  m.ike  use  of  a  gri-at  number  of  stars,  and  so  get,  n^ 

merely   the  relative  parallax,   hut  a  close  app.'oxiniation  to  tl 

absolute  paral'ax  «ith  a  reasonable  degree  of  certainty  that  it  wifl 
bo  nearly  the  absolute  parallai. 
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Mr.  Knobel  read  n  paper  on  some  photographs  of  the  Nebula  in 
Orion,  taken  by  Mr.  I.  KobertB.  The  first  referred  to  was  takea«| 
on  the  3olh  November  and  enlarged  fire  times.  The  exposure 
WM  I  hour  7  minutes.  It  might  be  compared  with  the  photograph 
taken  by  Mr.  Common,  and  much  more  detail  would  be  seeu  ia 
this  photograph.  Some  portions  came  out  in  fuller  detail  still 
under  the  microscope.  Some  lines  which  would  be  visible  were 
the  result  of  a  momentary  movement  of  the  instrument.  Another 
photograph  taicen  on  the  29th  December  represented  the  Nebulaa 
of  the  Pieiadi'.s  with  an  exposure  of  3  hours.  On  a  former  occa- 
sion he  liad  stated  that  the  principal  stars  in  the  Pleiades  appeared 
to  be  ill  alignment  in  one  vat>t  nebula,  and  that  inference  seemed 
to  be  confirmed  bv  this  photograph. 

Capl.  Aoble  asked  for  an  explanation  of  the  fact  that  the  majority 
of  the  stars  in  the  photograph  were  elongated  in  the  N.  preceding 
or  the  8.  following  direction. 

J/r.  Beck  thought  the  irregular  appearance  of  the  stars  was 
very  easily  accountotl  for  by  some  slight  irregularity  in  tho  clock. 
It  was  all  in  one  direction. 

Mr.  Kiwbd.  J^lr.  Itoberts  states  in  his  paper  that  these  linea 
■re  really  due  to  a  momentary  disturbance  caused  by  an  acci.> 
dental  movement  of  the  instrument.  I  think  that  point  is  satis- 
factorily explained. 

Mr.  Common.    That  Mr.  Roberts   should   have   succeeded  ii^ 
obtaining  more  detail  in  his  photographs  of  the  Orion  nebula  than 
J  did  is  quite  possible,  and  followed  as  a  matter  of  course  from  e^ 
longer  exposure.     In    connection    with    the    photograph    of  the 
Pleiades,  1  may  remind  you  that  some  seven  yt-ars  ago  J  described 
eome  nebuloi  i  hud  discoveri'd.  or  thought  1  had  discovered,  in  tho 
Pleiades  with  the  j-feet  rt'llcclor.     "When  I  brought  this  to  the 
notice  of  the  Society,  1  wa.'f  r.ilber  roughly  handled  by  Prof.  Tempel, 
who  thought  I  had  not  used  a  suflieieutly  large  toloseope.     1  then 
■howed  a  rough  sketch  of  the  detached  nebula  near  Merope,  which 
has  since  been  photographed  by  the  Bros.  Henry,  and  I  have  been 
anxiously  waiting  to  see  if  any  photographs  would  show  a  smaller 
sod  faint4?r  portion  uear  Alcyone.     In  two  of  Mr.  Eoberfs'  photo- 
graphs, taken  two  months  .ipart,  these  very  points  of  light  are  un-> 
[inistakable.     This  is  more  n^nuirkable  as  bearing  out  the  fact  that 
S  smaller  telescope  will  make  visible  through  a  photograph  that 
'Vk'hich  takes  z^  or  3  times  the  aperture  to  render  visible  to  the  eye 
on  an  ordinary  night.     That  is,  to  ine,  the  most  important  point  of 
these  photographs.     With  regard  to  the  direction  in  which  the 
major  axes  of  these  elliptical  spots  tend,  I  have  nothing  to  say. 
The  mere  fact  that  a  photogmpliic  image  is  round  or  elliptical  is  a 
minor  consideration  ;  (he  great  consideration  is  to  get  the  things 
there.     If  you  have  got  fhem,  it  becomes  an  after  consideration  to 
get  them  round.     It  is  a  mere  mechanical  arrangement.     I  have 
not  the  slightest  doubt,  having  beard  Mr.  Roberts  describe  his  paper 
here,  that  ho  allows  a  great  deal  of  the  exposure  to  be  done  by  the 
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mere  meolianicftl  part  of  the  clock,  without  any  superintending^l 
Buch  as  I  used  to  give  in  photographing  the  Orion  nebula.     Lenv-^^f 
ing  so  much  to  the  clock,  without  having  any  human  supcn-isioi^^l 
he  must  expect  to  get  these  elongated  stars  :  and,  further,  howevefl^f 
beautifully  an  instrument  may  be  adjusted  in  the  true  nieridiaiiy^| 
unless  he  takes  the  photograph  oq  the  meridian  after  a  very  shori^B 
time  he  will  be  troubled  by  refraction,  and  if  he  takes  it  from  an 
hour  on  one  mde  to  an  hour  on  the  other,  he  will  lie  troubled  bf^_ 
refnu-tion  in  one  direction  as  it  is  rising  and  another  as  it  falN,  a^H 
that  it  is  probable  if  these  photographs  were  taken  with  a  three^ 
hours'  eiiHisure — an  hour  and  a  half  on  one  side  of  the  meridian 
and  an  hour  and  a  half  on  the  other  side — that  he  would  get  that 
double-shaped  inuige  shown  in  the  photographs,  which  is  not  worth 
considering.     Not  only  does  this  photograph  of  Mr.  Koberts.  taken 
with  the  2o-inch  reflector,  show  the  nebuho  that  I  spoke  of  that  I 
took  seven  years  ago,  but  ii  also  shows  some  of  the  very  faint  stars 
that  I  then,  or  a  year  or  two  after,  gave  as  test-stars  for  large 
apertures.     T  should  very  much  like  Mr.  Koljerts  to  trv  his  tele- 
scope on  the  delicate  double  star  between  /5'  and  /J'  Capricorni. 
There  is  a  chance  of  his  discovering  by  photography  that  which 
with  the  same  telescope  he  can  never  hope  to  see. 

The  Pre*idtnt  asked  whether  Mr.  Stone  would  rend  his  papers 
on  the  right  ascension  of  Polaris  and  observations  of  the  Moou  t 
the  Bndcliffe  Observatory  ? 

Mr.  Stonf.     I  have  not  mucli  to  say.     Observations  of  the  Mo 
have  been  made  at  the  Radcliffe  Observatory  during  the  last  ye 
and  hnve  been  persistently  compared  with  Hansen's  tables.     I  am" 
under  the  impression  that  the  said  tables  cannot  change  ^vr  galtuw, 
more  esj>ecinlly  if  the  observations  are  carried  on  over  a  great 
number  of  years.     What  the  figures  in  the  paper  show  is  this: — 
that  if  there  were  any  inequalities  or  not  introduced  into  Hansen's 
tables  from  1754  to  1864,  and  since  that  time,  they  have  run  away. 
15^  seconds  is  a  ()ii(intity  larger  than  can  be  accounted  for  bv  any 
persondity  or  anything  of  that  kind.      I  do  not  see  that  sue 
things  can  bo  accounted  for  by  Ions  inequalil'es ;  and   even 
Hansen's  tables  introduce  long  inequalities  or  ph/sical  inequalitie 
the  effects  will  change  very  slowly  and  would  not  lead  to  (he  dis- 
cordances we  have  now.     Since  1 864 1  he  observations  have  increased 
from  —2  to  +  15  ;  but  there  is  still  the  fact  that  if  the  increase  has 
been  small,  ret.'u-ded  for  a  short  time,  we  come  again  to  a  renen-e^ 
acceleration.     I  do  not  care  whether  the  explanation  I  give  is  riglfl 
or   wrong — time   will    show  ;  but    I    am    perfectly   certain    tbM 
Hansen's  tables  cannot  have  changed  their  errors  per  sallum.    TbaM 
give  us  places  in  terms  of  certain  variability,  and  if  that  variabiliM 
is  connected  with  observations  in  the  same  way  now,  as  befoiM 
there  will  be  no  per  tallnm  changes.     But  the  facts  show  that  thcifl 
have  been  these  per  saltvm  changes,  and  I  say  that  nothing  woulfl 
be  more  likely  to  retard  (he  ndvnncenieut  of  our  science  than  tfl 
keep  this  fact  in  the  background.     They  must  be  faced  and  th«M 
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ttiou  found  in  physical  principles ;  and  if  the  explanation  I 
t\e  given  is  the  wrong  one,  which  is  possible,  all  I  can  sjiy  is  that 
ODw  other  esplanatiou  of  a  physical  character  must  be  given.  Aa 
lu  the  idea  of  making  oscillating  eclipses  of  the  Moon  every  few 
je«r9,  aud  then  throw  away  the  table,  well,  that  may  be  due  to  a 
deterioiuation  of  the  longitude  by  the  Moon,  but  it  would  not 
adrsnce  the  wience  of  astronomy. 

Th(  Prttident.     I  lave  you  any  remarks  to  make  on  the  other 
•per? 

Mr.  Slcne.     Simply  this,  that  as  far  as  we  have  determined  our 
I  errors  for  Polaris  and  the  others,  we  fiud  a  remarkable 

nent  with  the  places  of  the  other  stars  furnished   by  the 

irtrotiomer  Iloyul ;  but  that  is  not  quite  the  case  with  Polaris.  I 
iive  thought  it  worth  while  to  clear  our  observations  and  show  the 
"ncordances,  but  the  difference  is  not  very  great.  The  discordance 
I  worth  while  pointing  out. 

Tke  Astronomer  Royal.     Perhaps  I  may  be  allowed  to  make  a 
rk  on   this  point   generallj'  with  regard  to  the  discordance 
batween  computed  and  observed  phices  of  clock-stars  and  nziniuth- 

I  Mm.    A  great  deal  depends  on  proper  motions.     There  is  a  good 
^al  of  uncertainty  in   carrying   on    proper    motions,    from    ihe 

swich  Catalogue  of  1872  for  14  or  15  years,  and  the  proper 

B8  which  we  have  hitherto  adopted  are  no  doubt  susceptible 

improvement.     As  soon  as  we  received  Auwers'  redtictiou  of 

Uey's  observations  with  the  proper  motions  we  proposed  to 

',  them  ;  but  iu  the  assumed  right  iiscension  of  clock-stars  and 

Tatars  for  1887  these  proper  motions  were  not  used,  and  I 

•re  now  had  the  places  recomputed  with  Auwers'  proper  motions. 

Vfore  finally  adopting  them  1  thought  it  would  be  prudent  to 

Itsmpare  them  with  the  Greenwich  observations  of  clock-stars,  and 

II  Ihmk  that  in  every  case,  with  one  exception,  Auwers'  proper 
itions  represent  the  Greenwich  observed  clock-stars  very  much 

closely  than  those  wo  have   used  hitherto  and  which  are 
illy  dependent  upon  Ucssel's  reduction  of  Bradley's  obsenations. 
'  In  bringing  up  places  for  a  long  jKjriod  like  15  years,  a  very  small 
ilteratioa   of    proper   motions — which    is   a   dillicult  element   to 
L^itemune — in  polar  stars  will  make  considerable  differences  in  the 
«,  and  we  have  marked  and  progressive  discordances  between 
I  assumed  aud  the  computed  places  of  Polaris.     At  the  same 
there  are  still  greater  discordances  Ijetween  the   computed 
"as  given  in  the  'Xautical  Almanac'  and  the  Greenwich 

tions,  and  this  may  be  explained,  1  think,  by  the  circum- 

Ahoe  that  the  results  of   the    'Nautical    Almanac'   places    are 

MeeHtrily  brought  up  for  longer  periods  than  those  which  are 

itJued  year  by  year  from  Greeinvich  ;  so  that  the  matter  is  capable 

[ef  tolerably  simple  explanation — that  it  depends,  1  fancy,  on  the 

idifficulty  of  determining  the  proper  motions,  especially  of  stars 

!_^the  pole. 

"tStotie.     1  should  think  the  explanation  of  the  Astronomer 
I  a  likely-  to  be  the  true  one.    1  have  noticed  t\ukt  ttxe  \iik\et 
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— which  run  on  a  flat  rail  and  have  nothing  to  restrain  them  except 
horizontal  rollers  intended  to  prevent  their  running  off  the  rail — 
have  an  apparent  niovoment  of  about  an  inch  (relatively  to  the 
edge  of  the  wallnurb)  in  parts  of  the  cin'le  8  or  lo  feet  apart,  but 
I  think  that  is  due  to  the  irregularity  of  the  different  sections  in 
whifh  the  wall-curb  are  cast.  1  have  not  remarked  any  indication 
of  ellipticity  in  the  dome  itself  or  any  yielding  of  the  dome.  The 
apparent  liiteriil  movement  is  due  rather  to  the  impossibility  of 
getting  brickwork  and  castings  put  together  in  a  truly  circular  form. 
Its  trikes  me,  as  1  mentiiraed  to  Mr.  Common,  that  that  shows  the 
cause  of  the  dilltculty  which  arises  in  turning  many  domes  where 
you  have  a  curved  vtheel  working  on  the  top  of  a  narrow  rail, 
or  a  wheel  working  in  a  curved  rail,  in  which  case  you  force 
the  wheel  that  is  connected  with  the  dome  to  travel  on  a  particular 
line,  and  that  line  is  not  a  perfect  circle ;  so  you  get  a  great 
deal  of  strain  and  the  dome  is  twisted  out  of  shape  in  ortler  to 
enable  the  wheel  to  run.  In  the  case  of  this  dome,  I  am  perfectly 
eatisHed  with  the  ease  with  which  it  turns.  There  we  hare  a 
cogwheel  running  in  a  rack-circle,  and  it  can  be  turned  round 
at  a  great  rate  with  oue  hand  when  once  it  is  started.  We  bad 
a  great  deal  more  power  applied  at  Hrst  than  was  necessarv, 
and  1  found  the  motion  might  be  made  much  more  rapid,  so  I  have 
taken  off  the  pinion  and  now  it  is  a  direct  action.  No  doubt  a 
Bniallcr  dome  might  be  turned  easily  without  any  rack  by  simply 
turning  the  wheel  itself.  The  friction  of  the  wheel-plate  on  the 
circular  rail  would  be  sufficient  to  turn  the  dome  without  any  other 
arrangement ;  hut  when  you  come  to  a  larger  size  than  30  feet  there 
is  no  duuht  the  difficulty  increases  enormously,  and  then  you  want 
mechanical  appliances  for  turning  the  dome,  which  requires,  of 
course,  careful  cousideratiou.  I  am  only  speaking  of  domes  up  to 
30  feet  diameter. 

Mr.  Ltd-y.  With  respect  to  irregularity  in  casting,  for  the 
Vienna  telescope  Mr.  Grubb  made  alJ  the  wheel-plates  by  planing 
the  ])lates  along  the  sides  and  top  of  each  segment.  The  planing 
was  done  by  hand. 

The  Attronomcr  Eotjah  Of  course  that  adds  enormously  to  the 
expense,  and  it  is  an  additional  expense  which  it  seems  to  me  IB 
quite  unnecessiiry.  You  can  dispense  with  the  perfect  truth  of 
the  wall-plate  if  you  adopt  the  system  of  allowing  the  dome  suflicient 
play  laterally. 

Mr.  Ihiiti/tird.  The  easiest  moving  dome  I  know  of  is  the  dome 
of  the  great  new  instrument  of  Nice,  which  is  10  feet  greater  dia- 
meter than  the  dome  of  the  Pantheon  at  Paris,  and  it  moves  so  easLlr 
that  two  men  can  move  it  round  the  whole  circk'  in  four  minutes 
and  one  man  can  easily  start  it.  There  is  a  good  deal  of  plav  and 
there  are  wheels  that  prevent  it  going  off  on  one  side  or  another. 
There  is  practically  no  friction.     It  is  only  touching  on  one  side. 

Col.  Tuj/tnan.     Is  it  floating? 

Mr.  Eanyard.    The  whole  dome  floats  in  water. 
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(W.  Tupman.     Does  it  ever  freeze  ? 
Mr.  RitHyard.     I  believe  it  has  not  at  present. 
\tr.  Comtuon.     With  regard  to  what  the  Astronomer  Royal  has 
,  I  do  not  wish  to  imply  that  his  dome  gets  2  inches  out.     la 
Oding  B  dome,  the  men  who  lay  the  wall-plates  have,  by  the  very 
noiplest  method  in  the  world,  always  been  able  to  put  the  wall- 
^tes  vithia  certainly  less  than  j  of  an  inch  of  a  true  circle. 
Aothing  is  easier. 
CW.  Tupman.     If  they  are  correctly  cast. 

3fr.  Common.     Well,  if  they  deviate  |  of  an  inch  from  the  truo 

ditle,  the  whole  deviatiation  never  need  be  more  than  a  deviation 

M  that  particular  piece.     When  they  are  fixed  they  are  fixed ;  they 

do  Dot  change. 

Ur.  KnoM  exhibited  three  photographs   of  Comet   Barnard, 

I  liken  00  December  16,  17,  and  26  by  Dr.  (.'opeland. 

Mr.  Knobtl  read  a  note  by  Mr.  Stanley  WUliami  on  a  new  varia- 
[  }k  star  in  Puppit. 

Ur.  Knohel  read  a  paper  by  the  JUv.  S.  Johnson  on  the  occulta- 
[boD  of  Aidebaran,  on  January  6,  1887.     The  star  lost  its  redness 
I  the  Moon  approached  it. 

Cmpt,  yobU  called  attention  to  the  *  Nautical  Almanac '  for  1890, 
rtnd  to  the  fact  that  the  tables  of  Jupiter's  satellites  therein  were 
Uraae  computed  51  years  ago.  The  dimensions  of  .Saturn's  rings 
too  were  ©rronemis,  and  there  were  other  matters  incorrect.  I^ooking 
at  the  American  Nautical  Almanac  for  1SS9,  he  thought  there  was 
tMfon  to  be  ashamed  of  our  national  ephemeris. 

Mr,  Stone  said  the  question  of  Jupiter's  satellites  had  been  heard 
of  for  many  years.     The  French  had  ofifered  large  prizes  from  year 
'  year  for  the  completion  of  the  theory,  but  without  making  any 
aprovpments.     He  would  not  say  the  'Nautical  Almanac'  was 
tion.  but  it  was  not  advisable  to  keep  on  changing.     As  soon 
ne  good  tables  could  be  had  they  should  be  substituted,  and 
rdoubt  would  be ;  but  that  was  a  far  more  serious  work  than 
t.  Noble  seemed  to  imagine.     Small  empirical  changes  would 
□t  be  at  all  satisfactory. 
Capt.  yobU  replied,  that  though  it  might  be  as  Mr.  Stone  said 
Firith  regard  to  Jupiter,  of  the  Satumian   system  at  least  more 
'•cmrate  dimensions  could  readily  be  obtained  from  existing  mea- 
Mtrements. 

The  matter  then  dropped. 

The  following  papers  were  also  announced : — 
O.  21.  Seahrnle,     "  Spectroscopic  Obsen-ations  of  the  Motions  of 
in   tike  Line  of  Sight,  made  at  the  Temple  Observatory, 
Sby." 

r.  F.  Denniiuj.    "  Meteors  with  Curved  Paths." 
J.  E,  Gort.     '-On  the  Orbit  of  14  (i)  Orionis  (OS  98)." 
Royal   OtiiKrvntory,    Greenwich.      "  Observations   of    Comet  / 
iSW'l  Barnard  I." 
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Capt.  W.  0.  Browne  and  Ciipt.  W.  Randall. 
rations  of  Fabry's  and  Barnard's  Comets." 

Itui/ril  Olitervfilory,  Greenwich.     "  Spectroscopic  Besalts  for  tl 
Motions  of  Stars  in  the  Line  of  Sight,  obtained  in  the  jear  t886. 
—No.  X." 

lioifnl  Ohtertiatory,  Oreenwieh.     "  Observations  of  Occultiitio: 
of  Stars  by  the  Moon,  and  of  Phenomena  of  Jupiter's  Satelli 
made  in  the  year  iS86.'' 

The   following  gentlemen    were  duly  elected   Fellows   of 
Society : — 

Rev.  W.  Birkf,  Capt.  Thos.  Exham,  Shelley  Fisher,  Cuthl 
Hutchinson,  W.  E.  Jackson,  Capt.  Thos.  Mackenzie,  Hoi 
Pearce,  F.G.S.,  F.L..S.,  Jaiuos  Cruickshank  Koger. 

The  Meeting  adjourned  at  lo*"  o""  p.m. 


Liverpool  Astronomical  Society. 

The  fourth  meeting  of  the  Session  w.is  held  on  Monday  the  loB 
iust.  Mr.  C.  A.  DoHeiix  occupied  the  chair.  In  presenting  a  i 
of  thirty-eight  candidates,  the  Secretary  pointed  out  that  eign 
were  from  Scotland.  He  thought  this  was  important,  as  Scotia 
had  hitherto  takeu  but  little  interest  in  astronomy  ;  indeed  of  i 
looo  odd  Fellows  who  formed  the  Royal  and  Liverpool  Societies," 
only  twenty  were  from  Scotland.  Jle  attributed  this  better  feeling 
to  a  correspondence  which  had  lately  appeared  in  the  Edinburgh 
papers,  where,  amongst  other  reasons  given  for  this  apathy,  was  a 
supposed  reluctance  to  accept  their  astronomy  from  "  across  the 
border."  This  expression,  however,  only  proved  how  little  was 
understood  of  the  constitution  of  the  L.A.S.,  for,  of  the  communi- 
cations before  them  that  night,  one  was  from  Glikjgow,  and  othen 
from  \''ienna,  France,  and  Dublin.  If  therefore  there  did  exist  a 
"  Borderland  of  Science,"  it  certainly  would  not  be  determined 
geographically.  Mr.  AV.  D.  H.  Deane,  M.A.,  thought  the  indif- 
ference was  rather  caused  by  the  system  of  education.  Technical 
AstroDomy  formed  part  of  the  curriculum  at  the  Edinburgh  and 
Glasgow  Universities  and  at  most  of  the  public  schools,  but  this  w^^H 
dry  work  and  litlle  unlcidated  to  arouse  an  interest  in  the  sciencw^H 

The  President  contributed  a  list  of  33  red  stars  which  bad  be^i 
detected  by  the  late  Rev.  T.  W.  Webb,  but  had  not  hitherto  been 
published.  They  had  been  identitied  in  Arpelander,  and,  in  some 
cases,  re-observed  with  his  (Mr.  Espin's)  i7.j-inch  Calver  reflector, 
though  ill-health  had  unfortunately  compelled  him  to  relinquish  the 
hope  of  re-observing  them  all.  The  stars  had  been  broug] 
approximately  to  their  places  up  to  1885,  and  the  list  was  acoo 
panied  by  remarks  and  notes  of  Mr.  Webb,  so  that  the  wh: 
formed  a  valuable  appendix  to  the  '  Celestial  Objects.' 

Comparing  occultations  past  and  present,  the  Bev.  8.  J.  Johnaon, 
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'.BJL8.,  remarked  that  the  occuUation  of  -/  Tirginis,  which  took 
ace  on  the  19th  of  last  December,  was  observed  under  very 
different  circumstances  to  what  would  have  been  the  case  half  a 
century  ago,  for  it  was  just  50  years  since  tjmyth  obsenred  y 
Virginis  as  a  single  star.  80  few  conspicuons  double  stars  lay 
in  the  Moon's  path,  that  when  the  occultatioit  of  one  happened,  it 
was  attended  with  great  interest.  /3  Scorpii  was  occulted  in  Sep- 
tember 187 1,  but  this  did  not  seem  to  have  been  observed.  The 
immersion  of  y  Virginis  took  place  when  the  Moon  was  low  down, 
so  that  it  was  impossible  to  see  the  stars  separately,  but  at  the  re- 
appearance things  were  more  favourable,  though,  unfortunately,  he 
juat  missed  the  emergence  of  the  companion  by  turning  his  liead  to 
note  the  exact  time.  J*Vom  an  observation  in  1756,  Mayer  found 
the  position-angle  =54''  21',  and  inferred  a  revolution  in  700 
years  ;  but  in  1781  Herschel  found  it  =40°  44',  whilst  in  1830  il; 
hod  altered  to  30^  20',  so  that  it  seemed  pretty  certain  that  the 
period  could  not  much  exceed  iSo  years.  It  was  from  an  obser- 
vation of  this  occultatton  that  Ferguson  endeavoured  to  proTe  the 
Moon  devoid  of  an  atmosphere. 

Mr.  W.  H.  >S.  Monck,  F.K.A.S.,  reviewefl  the  different  theories 
IS  to  the  origin  of  meteorites.  The  one  which  accounted  for  their 
existence  by  projection  from  terrestrial  volcanoos  was  open  to  grave 
objections,  but  principally  on  account  of  the  enormous  velocitie« 
which  had  at  times  been  observed.  The  great  detonating  fireball 
of  23  Nov.  1877  had,  for  examjile,  tieen  estimated  by  Col.  Tupman 
to  have  moved  with  at  least  parabolic  velocity,  and  many  other 
instances  of  a  like  speed  had  been  noted.  No  such  velocity  could 
be  imparled  by  volcanoes  ;  therefore  if  the  theory  were  defensible, 
it  must  be  in  connection  with  Mr.  Proctors  hypothesis  of  planetary 
or  even  stellar  origin. 

Mr.  S.  M.  Baird  Q-emmill  had  observed  a  star  which  he  suspected 
of  variability.  Its  position  wasp  the  fine  orange  star  which  formed 
a  triangle  with  119  and  120  Tauri.  In  October  1S84  he  had  esfi- 
matcid  it  at  8  mag.,  but  in  the  following  October  he  had  found  it 
quite  lialf  a  magnitude  brighter. 

In  a  note  on  the  recent  maxima  of  U  Geminorum,  Mr.  .T.  Bnx- 
endell,  Junr.,  reteiTcd  to  a  former  paper  on  the  subject  by  George 
Knott,  which  he  thought  should  form  a  standard  for  future  esti- 
mates. The  star  was  well  worthy  of  careful  observation,  both  on 
account  of  the  varied  pht;nomeria  it  presented,  and  from  the  fact 
that  it  seemed  to  form  a  kind  of  connecting  link  between  the  so- 
called  new  or  temporary  stars  and  those  of  a  more  regular  period. 

Monsieur  C.  M.  Gaudibert  described  the  cr.it<T  mid  neighbour- 
bood  of  Condaniine  (Webb  237)  which  he  had  observed  on  the  6l|j 
December,  when  the  libralion  was  very  favourable.  The  air  woul4 
not  permit  of  a  higher  power  than  too  on  his  S^-in.  reflector,  b(*t 
he  bad  distinguished  several  markings  which  wore  not  ini'lud/yi  ^tt 
Keison.  There  was  also  a.  wide  opening  on  the  N.W.  and  s  it<*»l» 
smaller  break  on  the  opposite  wall.     Uesides  these  two  tuyAjStx, 
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the  whole  ring  waa  very  uneven,  partimjlarly  on  the  S.W.  side, 
where  there  were  four  craters — the  smiillest  on  the  wall  itselt". 

In  a  contiuuntion  of  his  papers  on  Telescopes,  Mr.  W".  F.  Den 
ning,  F.li.A.S.,  ilealt  with  the  inlluence  of  wind  on  definition.    Th 
east  wind  was  rarely  favourable,   though  the  rule  waa   far  fron 
absolute.     They  should  remember  th.at  several  distinct  currenii 
sometimes  prevailwl,  wirh  the  iiir  strata  in  different  degrees 
humidity.     A  mere  surface-breeze  from  the  east  might  therefor 
underlie  an  exUMisive  and  moist  current  from  the  S.W.,  when  th 
duGiiitioii  would  be  very  fair.    Calm  niffhts  with  a  little  haze  wer 
oflen  the  best  of  all ;    whilst  with  sparkling  and  brilliant  stap 
there  was  (generally  wretched  definition.     In  the  course  of  a  nighlj 
the  definition   would  sometitnes   fiuctiiate  in  a  most  remarkabli 
manner,  so  that  an  obnerver  who  found  it  impossible  to  obtain 
satisfactory  images  mipht  an  hour  or  t«'o  later  have  no  reason  to 
complain.      It  frequently  happened  that  a  morning  following  a 
turbulent  night  became  so  fine  that  it  might  be  included  in  the 
loo  hours  which  had  been  assigned  by  Sir  W.  Herschel  as  the 
annual  limit. 

Mr.  W.  S.  Franks,  F.R.A.S.,  described  Saturn  as  a  beginner 
might  expect  to  view  it  with  a  3-in.  telescope,  and  Mr.  T.  Gr.  Elger, 
F.B.A.H.,  continued  his  illustrated  papers  on  "  the  Moon  surveyed 
in  common  Telescopes." 

The  meefing  concluded  with  an  exhibition  of  photographs  of 
nebuln>,  star-clusters,  Saturn  and  Jupiter,  hy  MM.  Henry  and 
llerr  von  Gothard.  An  examination  of  the  nebula  in  Andromeda 
discloH^^d  the  remarkable  fact  that  the  44-in.  stellar  camera  photo- 
graphed considerably  more  detail  than  the  17-inch  refractor  of  the 
Brothers  Henry,  or  even  the  3  feet  telescope  of  Mr.  Common. 
This  was  accounted  for  by  the  shortness  of  its  focus,  which  would 
concentrate  the  more  delicafo  rays  into  a  smaller  compass,  although 
the  larger  instruments  photographed  from  6  to  8  times  the  numbeTj 
of  faint  stars. 

Mr.  R.  8.  Newall,  F.E.S.,  F.R.A.8.,  was  elected  on  the  Coiindl 
in  place  of  Mr.  John  Stead,  deceased.    The  meeting  adjourned  1 
9-4S  P-M. 


The  Brii/hlness  and  Masses  of  Binary  Stars. 

The  following  relation  between  the  brightness  and  masses  of  binar 
stars  has  not,  I  believe,  been  hitherto  published,  and  it  possesse 
the  advantage  of  being  independent  of  the  distance  or  paralla 
respecting  which  much  uncertainty  exists.     It  supposes  that  tha 
mass  of  the  smaller  star  of  each  pair  is  very  small  compared  wit! 
that  of  the  larger.     It  would  not,  I  think,  be  difficidt  to  show  hovt 
the  result  would  be  modified  if  the  ratio  of  the  masses  of  the  two 
stars  constituting  each  pair  was  known  :  but  there  are  few,  if  any^ 
binaries  in  respect  to  which  we  possess  this  knowledge.     A  serie 
of  careful  measurements,  however,  between  each  component  of  the 
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•torn  and  some  neighbouring  star  or  stars  might  enable 
lount  this  ditHculfcy  and  to  present  a  much  more  complete 
,  !'!•■  -ubject  than  1  am  in  u  position  to  offer  at  present. 
i    '   ■  the  total  iimount  of  light  wliieh  we  receive  from  two 
ijairs  of  binary  itara,  and  i,  and  i.^  the  amounts  which  wc  would 
[itceive  from  a  pair  of  stars  of  e<]ual  masses  with  the  binaries 
ctiAelv*  placed  at  the  same  di.Htauoes,  and  of  what  I  may  t^nu 
i*aton(iani  density  and  illuminaling-power.     Then  if  we  i>ut 
J,atl-^ »,  and  l,=i',  <„  the  brilliancy  or  illuminating-power  of  our 

binariea  will  be  represented  by  t,  and  k-^,  and  the  ratio  r*  will 

'    ':  iL'lative  brilliancy,  which  is  independent  of  the  standard 
•lioose  to  adopt.     The  object  of  this  paper  is  to  deduce 

0»  value  of  jr  when  the  values  of  I,  and  I,  ore  known  photo- 

metricallv,  and  the  orbits  of  the  two  binaries  hovo  been  determined. 
Lei  r,  Vj  be  the  nuiii  of  stars  of  standard  density  and  illuminaling- 
power,  liaving  the  same  mass  and  distance  as  our  respective  binaries, 
mod  let  (2,  d^  be  the  distances.  Then  since  the  surface  of  a  sphere 
is  proportional  to  the  square  of  the  radius, 


•  I 


■i 


'•i 


d? 


m, 
d.' 


i»,  m,  are  the  masses  of  the  resjHJctive  binaries ;  for  of 
camw  the  masses  of  the  standard  stars  will  be  as  the  cubes  of 
tLeir  radii. 

Bat  if  P,,  Pj  be  the  periods  of  the  binaries  and  rt„  a^  the  angular 
ndii  of  their  orbit-s,  then  (treating  the  mass  of  the  smaller  star  of 
nci  pair  as  insignificant) 

W  dividing  the  first  and  third  members  of  this  proportion  by  d' 
■nd  the  second  and  fourth  by  d.^', 


d: 


P.' 


.1 


*j   as  above. 
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^=i.i. 


id  finally  substituting  for  ^  as  above  we  get 

VOL.  I. 


P.^ 


P»' 


Binary  Slara. 


[No.  IS 


Tliis   gives   the   relntive   brightness   (as   compared  with   their 
masses)  of  any  pair  of  binary  stars  whose  orbit  is  known,  auil 
wljose  total  light  has  \-mm  measured,  provided  that  the  larger  st^H 
of  t<neh  pair  is  of  much  greater  mass  than  the  smaller.     The  vat^H 

of  Y  ^°  ^  easily  obtained,  in  most  cases,  £rom  the  Harva^^ 

Photometry  or  Uranometria  Nova  0.vonien»is,  which  seldom  differ 
considerably  in  their  values.  The  orbits  of  the  binaries,  however, 
are  often  open  to  much  more  doubt.     Still  it  is  impossible  not  to 

be   struck  wth  the  fact  that  the  value  of  r'  often  differs 

flridely  from  unity  and  indicates  a  much  greater  degree  of  briUiancr 
(for  ma«s)  in  one  pair  of  binaries  than  in  another. 

In  the  following  table  I  adopt  the  welJ-known  binary  £  Twai 
Majori""  as  my  standard,  its  orbit  Iwiing  perhaps  the  best  defined  of 
any.  1  did  not  include  n  Centauri,  because  I  had  no  relLibb 
estimate  of  the  total  amount  of  its  light.  Its  brilliancy,  however, 
will  probably  be  found  to  be  not  far  from  the  unit  of  my  scale. 


Oomparative  Bnlliancy  of  Binary  Stars. 

Brilliancy.       Biuirj  Star. 


Binary  Star. 

y  Leonis 93'-9 

Castor      38*24 

2  Cygni 35-52 

^  UrsiB  Majoris 2S"32 

y  CoroniB  Borealis  ....  i9"34 

^Sogittarii ii'37 

/3Delphini   9*39 

H  Aqnarii S*8o 

Sinus  7*17 

36  Andromedae 6*14 

{  Scorpii 5'84 

7  Virginis    4-59 

m  Leouis 4*42 

14  Ononis 4"38 


Bril 


4f  llerculis 3-98 

I  Caneri .  .     3-03 

42  Comio  Beren 2'79 

05  235 211 

44  i  Boiitis i"94 

1}  Corona;  Borealis  ....   v^i 

£  Ursas  Majoris roo 

22173     o'9S 

y  Corona)  Borealis  ....  079 
r  Ophiuchi o'jS 

70  Ophiuchi o"36 

q  Ciissiopeiie    o'ii 

6  (p)  Eridani o'jo 

61  Cygni    o'oS 


Taking  the  two  extremes  in  this  list  while  the  minor  star  iu  esch 
pair  probably  has  a  considerable  mass,  it  should  ho  recollected  tliat 
the  requisite  connections  will  be  in  the  same  direction,  and  perhaps 
even  of  proportionate  amount,  so  that  the  general  result  as  to  the 
relative  brilliancy  of  these  stars  is  not  likely  to  be  very  materially 
altered  if  the  orbit  of  61  Cvgui  has  been  correctly  determined.  I 
have  taken  Petcrs's  period  of  782J  years  with  the  angular  radius 

29"-48- 

The  brilliancy  of  the  binary  star  40  0'  Elridani  moreover  will 
probably  prove  to  be  even  loss  than  that  assigned  in  the  table  to 
61  Cygni.  I  may  add  that  my  results  as  regards  y  Leonia.  Csstor, 
and  c  Cygui  are  confinned  by  those  of  Professor  Rckeriug,  arrivi'd 
at  by  a  different  method,  an  abstract  of  which  appeared  in  the 
'  Obaervatory '  lot  jMYviaq  \%».\ .   'YVv«i  \ssKroed  Professor  is  <i 
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opiiuon  that  if  the  density  of  the  former  star  ia  the  sanio  as 
that  of  the  Sun,  its  intrinsic  brilliancy  is  300  times  as  KTuut. 
6  (  »)  Eridoni  and  61  CVgoi  figure  at  the  opposite  end  of  Professor 
Pickering's  list  as  well  as  of  mine.  W.  H.  S.  Mokok. 


Photography  and  42  M. 

Thb  photograph  of  the  great  nebula  in  Orion,  taken  hy  Mr. 
Isaac  Boberte  at  Maghull  Observatory  on  the  30th  Nov.  1886,  with 
his  20-inch  reflector  of  100  inches  focus  and  an  exposure  of  67 
minutes,  exhibits  an  enormous  extension  (photographically  con- 
sidered) of  this  wonderful  nebula. 

Owing  to  the  long  exposure,  the  stars  of  the  trapoziuiii,  and 
others  near  the  centre,  are,  in  the  negative,  nearly  lost,  and  are 
quite  so  in  the  prints,  through  the  difficulty  of  eularging  tlm  faint 
outlying  portions  without  sacrificing  dtftail  in  the  denser  iMtrls, 

In  a  southerly  direction  it  extends  to  the  nebidous  Ntnr  <  Orionia, 

and  to  nearly  an  equal  distance  on  the  p  side,  while  on  the  /  n\Aii 

it  is  not  greatly  different  to  Mr.  Common's  photogmph.     On  the 

ttl.,  43  M  is  completely  involved  in  dense  nebtilosity,  and  Wi'Tm-M'n 

Wfint  nebula  at  33'  N.  is  delineat<>d  as  very  extensive  and  brilliant, 

Kul  exhibits  to  a  marked  degree  the  tlocrulent  appearanijii  <!liara<!t<ir- 

Imc  of  42  M,  giving  the  impression  that  it  is  iu  realily  joiniid  trj 

the  great  nebula. 

It  will  be  exceedingly  instructive  to  see  whethirr  phot'ieraphy  ran 

ultimately  record  all  the  faint  outlying  streaks  and  wi*im  which 

^ve  at  various  times  been  glimpsed  by  I>jrd  BoMe,  Hecvhi,  W,  C. 

Bond,  and  others,  as  the  confinnation  of  theM  obMrritiow  would 

Attend  this  nebub  to  a  length  of  n<«rly  6". 

Mr.  Boberts  is  about  to  try  what  can  be  doti«  with  a  prokfflfpMl 
exposure  of  3  hours,  as  soon  as  tliere  ia  any  dnngB  in  tho  pfMMt 
unfavourable  weather. 

For  the  puqiose  of  comparison  two  well-known 
may  be  referred  to — one  by  Prof.  H.  Draper,  iaknn  < 

rector,  with  an  exposure  of  137  nuMtea,  in  t9St,mod  wktdl  Ic 
kst  plate  in  Prof.  Holden's  Monqpaph  ;  liad  Um  plMtogMb 
taken  by  Mr.  Commoa,  in  Jan.  1883,  with  a  3<>-iath  rJUd«rirHJl 
37  minutes  exposure. 

By  plotting  oat  on  an  equal  tale  dmt  tiM  nolfinu  of  taifi  «| 
these  photographs  it  is  seen  tkat  tiie  ansa  of  Fmf,  thnpm^t  an! 
Messn.  Common  and  Babat^mumtutn  HftjfuttMr  4^,  I9o,m44m, 
_  For  viewing  or  phatognpiiinc  ttan  tmfy  tiw  UiHHHtiliMMNW 
■  objectives  are  (apart  hnm  Om  matAm  of  ^TtrldBj  MJipllU 
K  dH>ptric)  at  the  aquana  of  vamr  Stamttn ',  hk  wkm  liv 
PfMdty  of  fonmng  ao  in««  cf  m  olJMt  kwteg  MlMMtow  it 
eonaidflred,  such  as  a  eoaet  or  a  nebdhi,  tiko  BlMMMaf -w/w«r  i| 
tjion  inreneij  aa 
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BO  that  for  the  instruments  used  in  the  production  of  the  photo- 
graphs which  we  have  compared  the  relative  light-ratios  will  be 
about  58,  346,  and  400  *,  and  the  time  of  exposure  uecessary  to 
photograph  the  same  area  of  the  nebula  will  be,  with  each  of  these 
telescopes,  in  inverse  proportion  to  these  numbers,  or  roughly  172, 
29,  and  25  respectively. 

Mr,  Roberts  has  found  as  the  result  of  many  trials  that  thi 
very  gre^it  variation  in  the  actinic  translucency  of  the  atmospl 
even  on  nights  when  to  the  eye  the  sky  is  perfectly  clear.     W 
this  fact  is  borne  in  uiind,  it  seems  useless  to  attempt  to  deduo? 
any  conclusions  from  a  comparison  of  only  three  photograjihs. 

It  would,  however,  be  interesting  if  the  photographic  charting 
of   the  Milky  Way  were  attempted  with  an  equatoreal  camera, 
the  object-glass  of  which  had  a  diameter  bearing  a  large  proportion 
to  its  focus  and  which  couid  be  accurately  driven  by  clockwork, 
that  exposures  of  about  3  hours  could  be  given. 

B.  C.  JOB5S05. 
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Selenographical  Notes. 

STADitrs. — This  curious  formation,  with  a  border  so  indefinite 
that  it  can  only  be  traced  as  a  whole  uuder  verj'  oblique  iliumi- 
nation,  has  scarcely  received  the  attention  it  deserves  from  studcna 
of  the  Moon's  surface,  though  both   the   ring  and   it«  vidoift 
include  many  details  of  great  interest.     The  western  section  i 
the  wall  seems  to  be  simply  a  more  or  less  broken  and  atteiiu 
extension  of  the  massive  mountain-arm  branching  off  from  the 
south-east  side  of  Eratosthenes,  and  consists  of  at  least  two  ill- 
defiiied    segniinits   which,  gradually  diminisliing  in    breadth  and 
altitude,  ultimately  degenerate  into  an  incons])icuous  ridge  on  th 
south  side  of  the  ring,     li  this  low  irregular  boundary  is  eiamina 
when  the  inoniiiig  terminator  falls  a  little  east  of  iStadius,  a  good! 
view  may  be  obtained  of  a.  very  suggestive  and  interesting  f« 
ill  coimeclion  with  it.     It  will  be  seen  to  be  flanked  on  the  east 
(the  side  facing  the  interior)  by  a  wide  bank,  which  gradialljf 
slopes  down  lo  the  floor  of  the  ring-plain.     This  glacis  is  pitteJl 
with  innumerable  small  craters,  and  is  in  one  place  partly  trsYewed" 
by  a  short  rill,  which  runs  in  a  south -westerly  direction  on  to  ' 
surface  of   the  neighbouring  Mare.      On  4'th    December,  18 
5"  30"  to  6"  30"",  a  favourable  opportunity  was  afforded  for  scruti 
nizing  the  interior  at  lunar  siurise,  the  east  longitude  of  tbe' 
morning  terminator  being  about  14°.     During  the  time  of  oteer- 
vation  the  broad  shadow  of  the  great  mountain-arm  from  Er»t*J 
thenes  obscured  all  the  details  of  the  northern  portions  of  Stadia 
except  part  of  the  rim  of  the  crater  B,  which  stood  out  amid  tl*1 

•  Not  being  nblo  to  flml  from  luiy  description  of  Prof.  Draper's  teteoui* 
the  focal  length  of  its  objeot-glius,  it  has,  for  the  purpose  of  tiicce  caleolaticiK 
been  owumed  to  l)c  ix  feet.  Ttiat  of  Mr.  Coiiimon'e  telescope  al«)  it  ■>'' 
stated  in  the  dcecnpUou  vu  1&emo\n.  ^.A..S.  voL  46,  but  from  a  nunwurc  of  ^ 
drawing  it  appcan  to  \>e  tboMV  i<)%  wuibm. 
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dukneM.    Two  prominent  spires  of  shade,  due  to  elevations  on 

He  iwtDm  waU,  extended,  at  6'',  about  one-third  the  distance 

;  :  ■  1^5  the  Boor,  the  loftier  pertaining  to  a  peak  700  feet  in  height, 

,  ling  to  Miidler  the  highest  part  of  the  ring.    The  interior  at 

Uiis  stagu  of  illumination  is  seen  to  bo  traversed  by  two  parallel 

rowB  of  low  hills  or  ridges,  the  more  easterly  roughly  bisecting 

ihe  ring  in  a  meridional  direction,  and  projecting  a  band  of  shadow 

with  a  very  lagged  outline  nearly  up  to  the  foot  of  the  eastern 

border.     With  the  solitary  exception  of  a  large  crater  on  the  south 

»»1J,  no  other  objects  of  this  type  could  be  detected,  probably  on 

Hcoant  of  the  confusing  effect  produced  by  the  shadows  of  the 

(oontleu  little  asperities  with  which  the  floor  is  evidently  covered. 

la  Lohnuaan's  drawing  of  Stadius  these  ridges  are  well  shown, 

fhough,  save  two  or  three  craterlets,  he  shows  nothing  else  in  the 

interior.     Beer  and  Midler  omit  the  ridges  and  represent  seven 

craters.     Schmidt  likewise  shows  no  ridges,  and  draws  only  about 

17  craters,  yet  in  the  explanatory  text  accompanying  his  great 

chart,  he  states  that  on  4th  March,  1849,  he  counted  50  craters  in 

StedioB,  presumably  with  the  heliometer  attached  to  the  Bonn 

obeerrstonr.    It  is  possible  that  in  this  number  he  included  the 

^HB  CTat<?r8  on  the  walla  and  those   just   beyond  Ihoir  limits. 

^f^^ks  has  for  some  time  past  been  specially  studied  by  the  lunar 

pHBn  of  the  "  Liverpool  Astronomical  Society,"  and  more  than 

30  distinct  crater-cones  and   crater-pits  have  been  seen  on  the 

alone.     The  position  of  some  of  these  objects  needs  verifi- 

1 ;  but  there  can  be  no  doubt  that  this  number  is  considerably 

what  might  be  detected  with  a  moderately  large  aperture 

der  the  best  conc^itions.    Schmidt  draws  the  formation  somewhat 

the  form  of  a  horseshoe,  open  to  the  north,  flanked  on  the  east 

the  well-knowii  crater-row  near  Copernicus,  and  on  the  west  by 

untttin-arni  from  Eratostlienes.     He  ignores  the  insignificant 

;eworthy  barrier  which  corsnects  the  east  and  west  walls  oa 

north  and  completes  the  ring.    This  object  is  best  seen  when 

4e  east  longitude  of  the  morning  terminator  is  about  16''.     It  is 

tbea  found  to  consist  of  two  sections — that  on  the  west  being 

■irked  by  a  band  of  shadow  which  seems  to  point  rather  to  the 

tcnce  of  a  sudden  drop  in  the  surface  from  the  outside  region 

interior  than  to  an  actual  wall,  while  the  eastern  section  is 

Uinlly  distinguished  by  an  extremely  narrow  ridge  fringed  by  a 

bardy  appi^eciaWe  strip  of  shade.     It  is  immediately  north  of  the 

Bist-mentioned  portion  of  this  ghostly  border  that  we  find  the 

Iwge  bright  crater  B  surrounded  by  a  cluster  of  8  or  9  minute 

cnrtcis,  many  of  which,  together  with  B,  may  be  identified  under  a 

■olir  Altitude  of  at  least  40°.    There  is  a  brilliant  oval  crater  on  a 

lofty  peak  of  the  Eratosthenes  mountain-arm  near  its  southern 

Will,  which  was  first  noted  by  me  on  December  15,  1885.     Though 

otniouB  enough,  it  does  not  appear  to  be  recorded.     There  is  a 

Mcoad  crater  a  little  to  the  west  of  it  on  the  plain  below. 

KniiTHtun.  BihIi.,  1887.  Jul.  18.  TlIOUAU  Qw 
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Meteor  Notes.  ^m 

Tns  nights  during  the  last  half  of  Dec.  i8S6  were  onusoallj  cleap 
though  we  had  frequent  storms  of  rain,  hail,  and  snow,  aeeoinpanie</ 
with  severe  frosts.    I  obtained  observations  on  the   15th,  i8ti 
20th,  22nd,  24th,  25th,  zSth,  and  29th.     Ln  the  aggregate  19^ 
meteors  were  recorded  in  34  hours'  watching  on  the  8  nights. 
Meteors  were  decidedly  rare,  and  the  number  exhibited  a  great 
falling  off  when  compared  with  the  results)  of  the  preceding  mootL 
The  totals  for  the  whole  of  each  of  these  months  were ; — 

1886,  November:  214  meteors  observed  during  23!  hours. 


December :  228  meteors 


23l 
37i 


Immediately  after  the  Earth  emerges  from  the  rich  stream  1 
Geminids,  meteors,  generally,  become  rare,  and  it  is  not  until  I 
middlu  of  July  that  a  considerable  and  sustained  increase  sets  Ldl 

The  best  shower  detected  hero  between  Dec.  15-29,  1886,  < 
from  194''  +67°,  near  ^  Dracouis,  from  which  I  saw  17  meteoni' 
including  a  firebaU  =  $ ,  on  Dec.  iS  ii""  14°.     The  agreement  ot 
this  prominent  shower  with  the  radiant  of  Pons's  Comet  of  1812 
would  have  been  very  suggestive  of  identity  had  it  occurred  a  fort- 
night earlier. 

I  observed  about  20  other  radiant-pointa,  giving  between  5  and 
10  meteors  each,  and  have  selected  the  following  as  the  mwt 
certainly  established : — 


Slow  meteors, 

Swift  motoors. 

Very  swift  inet«or«. 

0          0 

0         0 

0          0 

47   +65 

"5  +39 

134  +  8 

77   +3» 

129  +19 

177   +49 

80  +24 

^33  +43 

'84  +39 

98  +3' 

23«  +5» 

•94  +33 

I's  +33 

248  +70 

218  +36 

By  combining  my  recent  observations  with  those  obtained  here 
in  preceding  years,  I  have  deduced  a  number  of  well-defined 
showers  only  visible  in  the  morning  hours  at  the  end  of  Norember 
or  in  December  ; — 

o      » 

Dec.  12-29 207+18 

Dec.  12-21 211  +  9 

Nov.  28-Dee.  13  ..  220+14 
Nov.  20-Dec.  13  ..  221  +43 
Nov.  28-Dec.  13    . .   230+34 

The  position  in  Virgo  at  201°  +4"^  accords  singidarly  well  flitii 
the  computed  radiant  of   Comet   1846  VII.,  Dec.   12-17,  ioo'''5 
+  4°-5  ;  and  the  shower  of  Cancrids  at  129°  +  19°,  in  the  first  t/il' 
falls   extremely   near  the   radiant  of  the  great  Comet  of   16 
Dec.  27,133°  -Via".    ^o'<Ni \Jqsiw  wiBvsfc»  ot  their  descending m 


Dec. 

12-21  . 

0 
165    - 

0 

6 

Nov. 

-Dec.    . 

167     + 

4 

Nov. 

-Dec.    . 

175    + 

9 

Dec. 

12-21   . 

.      I8S    - 

13 

Dec. 

21-28  . 

.     201    +- 

4 

I 
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I  Feb.  11 

^Hntwd  near  the  Earth,  and  a  physical  aasociation  roar  quite 
^^■BriUy  exist  between  them  and  the  meteor-streams  allud(^  tu. 
^^  Tbe  first  few  nights  of  Jan.  1887  were  overcast,  and  nothing 
could  be  seen  of  the  Quadrautids :  but  on  Dec.  aS,  1886, 1  saw  two 
meteors,  and  on  Dec.  29,  three  others,  from  this  shower,  and  the 
padis  indicated  the  radiant  in  the  usual  position.  This  system  is 
andentood  to  be  very  short-lived,  but  1  have  observed  meteors 
from  it  on  Dec.  28  and  .Tan.  4  (in  1877),  so  that  it  endures  at  least 
7  days. 

Rriijht  meteor. — A  beautiful  slow-moving  meteor,  sSirius,  was 

eiwn  at  Sidmouth  on  Dec.  28,  "  within  a  minute  or  two  of  half- 

paxt  10,"  and  is  described  as  "starting  from  between  Pollux  and 

tho  star-cluster  in   Cancer,  and   tmveliing  in   the  direction  of 

alus,  going  out  before  it  reached  that  star."    This  meteor  was 

rved  at  Bristol  at  10^  28",  Dec.  28,  traversing  an  arc  of  19° 

m  95°  +9^°  to  io6|"  —6".    The  radiant  was  attributed  at  77° 

+32°,  from  whence  I  had  noticed  a  few  other  slow  meteors  falling 

CO  pre«>ding  nights. 

Comparing  the  observations  at  the  two  places,  it  appears  the 
orteor  first  becami'  visible  at  an  elevation  of  some  97  statute  miles 
onra  point  in  the  English  Channel  in  lat.  50°  12'  N.,  long.  i°25' 
W.,  or  28  miles  off  the  Isle  of  Wight.  Travelling  to  N.,  with  a 
»?fy  slight  inclination  "W.,  it  became  extinct  in  lat.  50°  30'  N., 
1°  27'  W.,  when  at  a  height  of  39  miles,  and  situated  above 
t  lo  miles  S.W.  of  Niton,  in  the  Isle  of  Wight.  The  extent 
rfits  visible  flight  was  62  miles,  and  its  direction  ot  motion  was 
inMined  69°  to  the  Earth's  surface.  The  Earth-point  is  indicated 
•liilhtly  W.  of  Yarmouth,  Isle  of  Wight,  and  near  Lymington  on 
(lie  8.  coast,  where  it  would  have  fallen  could  it  have  withstood 
diiiniption  along  the  42  miles  which  separatod  it  from  this  place. 

The  estimated  duration  was  3  sec.,  so  that  the  meteor  had  a  real 
Telocity  of  more  than  20  miles  per  second,  which  exceeds  that 
derived  from  a  parabolic  orbit,  though  the  difference  may  quite 
possibly  have  its  origin  in  observational  errors. 
The  meteor  belonged  to  a  radiant  at  77'  -H  30°,  near  /3  Tauri, 
a  projection  of  the  two  paths,  but  from  observations  of  other 
8'ow  meteors  at  the  same  epoch  I  make  the  radiant  2°  N.  of  this 

eint.     This  shower  was,  however,  extremely  feeble  at  the  end  of 
icember  1886,  for  in  34  hours  of  obser\-ation  (during  18  of  which 
Wie  region  of  Taurus  and  Auriga  was  well  in  view)  only  about 
meteors  emanated  from  it.     It  could  not  have  furnished  more 
iD  one  meteor  for  every  6  hours  of  observation,  but  I  regard  the 
iant  as  most  certainly  established.     It  has  not  been  hitherto 
•rved  at  the  end  of  the  year,  though  in  the  autumnal  months 
any  showers  succeed  each  other  from  this  particular  region  of  the 
iky.     Some  detail*  of  these  are  given  in  the  '  Monthly  Notices,' 
"ol.  xlv.  pp.  105  and  109,  and  '  Nature,'  Vol.  xxii.  p.  465. 
Fiithitll    of   1886,    X'ji'.    17. — This   brilliant  visitor,  to  which 
ference  was  made  in  our  '*  Notes"  of  Dec.  and  Jan.  ('  Observatory,' 
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ut.  pp-  393-4  and  ^-  PP-  66-7)>  was  also  observed  at  Stonylmrst 
College,  near  WhoUoy,  where  "  it  appeared  to  be  several  times  m 
bright  as  Venus.  In  colour  it  was  violet  and  of  a  diatinvt  pear 
shape.  The  port  of  its  path  observed,  as  far  as  could  be  jud 
from  the  stars  seen  through  detached  clouds,  was  from  near  1  ( 
to  the  smaU  stars  above  Fomalhaut  about  88  Aquarii.  Its  ptti 
was  slightly  curved,  80  brightly  did  it  shine  that  attention  »i 
first  called  to  it  by  the  illumination  of  tho  sky,  although  seen  froa 
a  room  in  which  the  gas  wa.s  lighted"  ('Nature,'  Dec.  2,  188O, 
p.  I  n  )•  Cotiiparing  this  observation  with  the  real  p.ith  df8cril»d 
in  the  '  Observnlory,'  Jan.  pp.  66-7,  it  will  be  found  that  the  eartb- 
point  W.  of  Church  Slretton  and  the  radiant  S.E.  of  a  Arietis 
are  well  confirmed.  But  it  is  evident  that,  owing  to  the  cloudi 
which  prevailed  at  Stony  hurst,  only  the  latter  part  of  the  tirebsii's 
flight  was  observed  there.  Tho  point  of  extinction,  near  88  Aqusrii, 
OS  approximately  assigned  by  the  Stonyhurst  observers,  gives  the 
height  09  24  miles  over  Kidderminster,  which  is  in  fair  accordauce 
with  the  result,  for  end  point  stated  in  our  lost  month's  notes;  but 
the  agreement  would  In?  more  precise  if  we  assume  that  the  extreme 
end  of  the  path  was  not  seen  at  Stonyhurst  owing  to  the  clouds. 
Bristol,  1887,  Jan.  7.  W.  S.  Desiobo.     1 


CORRESPONDENCE. 

To  the  Editors  of  '  The  ObieivnUiry* 

The  al/ef/ed  ancient  Red  Colour  of  Sirius.  ^ 

Gentlemen, —  ™ 

It  is  well  known  that  it  is  generally  supposed  that  the 
colour  of  Sirius  lins  undergone  a  change  since  the  uioet  aneieni 
recorded  observations,  from  being  red  to  the  white  which  wonow 
see  it.  Thus  in  the  lafo  Rev.  T.  W.  "Webb's  '  Celestial  Objects  for 
Common  Telescopes  '  (4(h  Edition,  p.  259)1  ^^  ^^J*  • — "i**  ^^"'^ 
has  probably  changed.  Seneca  called  it  redder  than  Mars :  Ptolenir 
cla.ssed  it  with  the  ruddy  Autares.  I  now  see  it  of  an  intense 
white,  with  a  sapphire  tinge,  an  occasional,  probably  atinospberic 
flash  of  red." 

It  seems  to  mo  to  be  worth  while  therefore  to  call  attention  to 
tho  fact  (which  has  appnrtuitly  been  much  overlooked)  that  I'lof- 
SchjcHerup,    in    his   admirably   annotated    translation  of   Sufi'» 
description  of  the  fixed  stars,  has  .shown  thot  the  belief  rospeitin? 
the  early  redness  of  the  light  of  Sirius,  at  any  rate  as  respect* 
Ptolemy's  ascription  of  that  colour  to  it,  is  probably  founded  oo 
mistake.     Sufi's  name  in  full  was  Abd-al-rahmau  Bin  Uuiar  BiD 
Muhammad  Bin  Sahl  Abu'l-husain  al-Siifi  al  Rozi ;  the  surname  btifi 
probably  indicating  that  he  was  attached  to  the  sect  of  tlie  bifi*' 
and  that  of  R<iEi  that  he  was  of  the  town  of  Rai,  in  Persia,  a  little 
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the  east  of  Tehernn.  He  was  born  in  the  year  291  of  the 
Hegira,  correspondiag  to  903  of  our  era.  "  lie  was,"  says  Sohjel- 
lerup,  "  un  savant  dii  premier  ordro,  an  esprit  superieur,  qui 
T6i,-ut  4  la  coiir  de  Schiraz  et  u  Bagdad,  jouissaut  de  la  i>lus  haute 
reputation  et  en  graude  faveur  aupri'S  de  Ad-had  al-Davlat,  de  la 
dynastic  dies  BuVdes,  qui  alors  rt'gnait  en  Perse.''  His  description 
of  the  fixed  stars  is  founded  on  that  of  Ptolemy,  but  is  by  no 
means  a  simple  translation  of  that  in  the  Almagest.  "  Toutes  les 
etoiles  en  ont  ete  cherchees  et  recherchi-es  au  ciel  dans  leur  propre 
position,  comme  I'inJique  le  Catalogue  de  Ptolemee,  et  chncaiie  a 
rtjellement  etc  souniise  11  un  examen  attentif.''  Now  in  speaking 
of  Sirius,  Sufi  gives  no  translation  of  the  Greek  designation 
vwoti/ipos,  applied  to  it  in  our  editions  of  Ptolemy,  lii  addition  to 
this  we  have  the  fact  that  Al-Battant  (commonly  called  in 
European  books  Albatenius  or  AJbategniuN)  says  that  Ptolemy 
speaks  of  five  red  stars,  whilst  in  our  copioM  of  the  Almagest  six 
are  so  called — Arcturus,  Aldebaran,  Pollux,  Antares,  Betelgeuse, 
and  Sirius.  Now  with  regard  (o  tlio  last,  the  star  in  question,  the 
expression  is  in  the  Greek  somewhat  peculiar.  It  is  this  : — 'Oiv 
Ty  CTOfiaTt  Xajuirjjorarof  KoXiivfitfoi  iru<i)c  sal  vtroKippos,  The  con- 
jecture of  Hahna,  one  of  the  editors  of  the  '  Almagest,'  seems  (we 
may  agree  with  Prof.  Schjellerup  in  thinking)  not  improbable,  that 
the  last  word  in  this  description  is  an  early  error  of  transcription 
for  otipioi,  which  might  be  calted  a  unmt  for  the  star,  whilst  inrvKi^pos 
certainly  was  iwl.  It  is  quite  true  that  Cicero,  Horace,  and  fSeneca 
speak  of  it  as  being  red  ;  but  in  ancient,  as  in  niwleru,  times  it  was 
not  very  uncommon  in  copying  to  copy  errors.  Cicero  moreover 
professes  to  be  translating  Aratus,  who  does  not  call  Sirius  red,  but 
xoUiXot,  so  that  the  rendering  "  rutilo  cum  lumine  "  is  very  free, 
and  not  a  correct  rendering  of  the  original.  Horace  is  scarcely 
au  astronomicdl  authority ;  and  when  Seneca  says  "  Acrior  sit 
Caniculic  rubor,"  he  may  l>e  speaking  of  certain  occasions  when 
atmospheric  conditions  would  certainly  give  Sirius  a  reddish 
appearance.  It  was,  however,  long  ago  suggested,  in  the  Del- 
phin  Edition  of  Seneca,  that  the  word  used  by  that  philosopher 
in  the  place  (' Questiones  Nafuralea,'  lib.  i.  ch.  1,  §  6}  v<as  not 
"  rubor  '  (as  it  is  in  our  copies)  but  "  fulgor,"  which  certainly 
reads  much  more  naturally.  No  other  ancient  author  attributes 
a  red  colour  to  the  star,  aiul  on  the  whole  the  probability  seems  to 
be  agauist  any  change  in  that  respect  having  taken  j)lace. 

Yours  faitlifuUy, 
B.  BUckheath.  1887.  Jan.  4.  W.  T.  "Ltnn. 

H  The  present  Aspect  of  the  Kings  of  Saturn. 

y  The  actual  appearance  presente<l  by  the  outer  ring  of  Saturn, 

afl  regards  divisions  or  other  markings  visible  in  or  upon  it,  has 
luring  the  last  few  years  given  rise  to  much  question  and  disciu- 
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gioD,  wn'thout,  however,  any  definite  decision  apon  the  subject 
being  arrived  at.  Many  observers  of  note  have  denied  the  exist- 
ence or  visibility  of  the  division,  or  marking,  known  as  Encke'j, 
whilst  many  othe-s  of  et^ual  eminence  have  atBrmed  its  continuej 
visibility.  In  1884  MM.  Henry  detected  a  brilliant  zqpe  in  this 
ring  immediat-ely  contiguous  to  the  Cassini  division,  and  whick 
they  considered  gave  rise  to  the  appearance  of  Encke's  diiision  by 
contrast.  This  bright  zone  has  suffered  the  same  fate  as  the  list- 
mentioned  di>'ision,  its  existence  haNong  been  affirmed  by  some  tni 
denied  by  others,  and  that  almost  nt  the  same  time.  In  this  ate, 
however,  there  is  more  chance  of  the  matter  being  put  at  iwt, 
since  it  is  said  to  be  shown  upon  a  photograph  of  the  planet  taken 
by  MM.  Henry.  In  December  1885,  Mr.  Denning  describes  a 
narrow  bright  w)Jie  as  being  visible  near  the  middle  of  the  rin;; 
instead  of  just  adjacent  to  the  Cassini  division.  The  sabject  of 
the  markings  visible  upon  the  outer  ring  thus  remains  at  the  pny 
Bcnt  moment  involved  in  doubt :  the  ring-system  is  already  closing 
up,  and  before  long  the  opportunity  of  solving  it  will  be  lost. 
During  the  past  month  I  have  devoted  a  considerable  amount  of 
attention  to  Haturn,  and  the  following  are  the  principal  results  re- 
lating to  this  ring  derived  from  observations  mode  on  ten  nightly, 
on  several  of  which  the  conditions  of  seeing  were  more  or  lot 
good. 

Li  the  first  place,  it  may  be  atated  that  on  every  occasion,  «- 
cepting  one  or  two  cases  of  bad  definition,  there  was  little  real 
difficulty  experienced  in  seeing  the  bright  zone,  which  was  likewise 
Mdways  immediutely  coutiguomt  to  the  principal  division  in  the 
Tings.     But  there  were  differences,  apparent  or  real,  in  the  plain- 
ness of  this  zone,  and  also  in  its  width  from  time  to  time.    For 
instance,  on  Dei-emlnjr  25Lh  last  the  breadth  of  the  bright  zone  was 
carefully  estimat«d  as  being  equal  in  width  to  the  Cassini  division: 
whilst  on  December  3i8t  it  was  no  more  than  half  the  width  of 
this  division.     It  also  seemed  plainer  sometimes  at  one  of  the 
ans<r  than  at  the  other.     With  the  utmost  attention,  howevor,  no 
other  mnrkings  could  ever  be  seen  with  certainty,  although  »' 
times  there  were  suspicions  of  a  feeble  dark  lino  about  halfway 
between  the  outer  edge  of  the  ring  and  the  outer  edge  of  the  bright 
zone.     Once  or  twice,  too,  the  middle  part  of  the  ring  was  thougW 
to  be  broadly  though  feebly  shaded.     What  seemed  to  be  qait« 
certain,  however,  was  the  impossibility  of  any  appearance  like  tha* 
attributed  to  the  marking  known  as  Encke's  division  being  causep 
by  contrast  with  the  bright  zone,  at  any  rate  in  the  present  condi- 
tion of  this  feature,  which  is  too  narrow  and  too  far  removed  bota 
the  place  generally  given  to  tliat  division  to  produce  any  anch 
effect,  except  possibly  under  verj*  disturbed  atmospherical  condt^ 
tions,  when  of  course  no  one  would  think  of  making  delicate  ilfl 
vestigations.     The  Eiicke  division,  or  marking,  therefore,  woulu 
seem  not  to  be  caused  by  contrast  with  this  bright  zone,  but  to 
have  had,  when  seen,  a  xe«i  ofe^iscfcwe  eriatence.    The  bright  tone 
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^bdipt  appear  always  equally  defined,  and  at  all  times  it  was 
HHv  liable  to  be  masked  by  the  vastly  superior  brillinocy  of  the 
^tferior  portion  of  the  inner  bright  ring  unless  particularly  looked 
hr ;  a  pocttliarity  which  may  account  for  the  inability  of  some 
obwrrenio  see  the  object  at  all.  It  should  bo  remarked  that  this 
bright  lone  is  not  necessarily  by  any  meaus  o  recent  feature.  A 
prwter  brightness  at  the  inner  edge  of  the  ring  was  noticed  by 
Coolidgi'.  Dawe.s,  and  Lassell  ('  Celestial  Objects,'  p.  177). 
[The  dusky  "crape-ring"  has  lately  been  irregular  in  brightness. 
Dec.  3i8t  at  11'  30"°  it  was  noted  as  being  distinctly  plainer 
the  preceding  than  in  the  following  unsa,  whilst  at  14''  25" 
the  same  night  it  was  about  equally  plain  on  either  side.  On 
ist  nt  1 1*  40°'  it  was  eoneiderabhj  plainer  in  the  preceding  than 
the  following  arua,  and  again  at  is""  lo'"  it  was  about  equally 
ijn  on  either  side.  It  would  seem  probable,  therefore,  that  the 
leral  mass  of  this  ring  rotates  in  a  period  not  very  distantly 
DOTed  from  1 2  hours. 

I  Theee  observations  were  all  made  with  a  6|-inch  Cnlver  retlector 
t  good  quality,  a  power  of  rather  over  300  being  preferred  when- 
■  the  weather  permitted.  Yours  faithfully, 

rot  Brighton,  A.  STANLEY  \VliJ<IAM8. 

itS;,  Jan.  so. 

B  Tloo  fine  Meteors. 

Lost  night,  at  about  9.10  p.m.,  I  observed  two  fine  meteors. 

be  first  was  reddish  and  >  .1  upiter.    Its  path  extended  from  £  and  o 

ti  to  {[  Ceti.     It  had  a  brilliant  reddish  train  with  many  sparks. 

De  of  traversing  its  path  1*5  sec.    The  other's  path  was  from 

lit  2°  east  of  £  and  o  Ceti,  to  about  5'^  east  of  (,  its  velocity 

ber  less,  brightness  =  i  mag.,  and  colour  bluish.     It  might  be 

^second  or  two  later  La  appearing  than  the  first.  It  was  bright 
Biilight  at  the  time.  Tours  faithfully, 

Ifiarrbond,  Scotland,  Eh)WAJlD  BaOUB  KiKK. 

1887,  Jan.  13. 

Tache  rouge  de  Jupiter — Salurn. 
^  USKsmtms, — 

Je  ne  sais  si  le  fait  dont  i'ai  rhoimeur  de  vous  entretenir  a 
t^k  etc  signale,  mais  il  me  semble  qu'il  prdsente  un  grand  intur^t : 
as  I'ouvrage  de  M.  Liais,  VEfpace  Ueksle,  p.  4O3,  on  trouve 
deux  dessins  de  Jupiter  faits  en  1856,  par  Chacornac,   A-t-on  dejik 
nale  quo  ces  deux  dessins  sont  tout  11  fait  aualogues  h  coux  que 
a  fails  ces  demicres  annces  et  qii'on  y  reinanjue  une  hawle  3  / 
vr.c  df-pr(s»mn  tout  i\  fait  ideutique  i\  la  depression  qui  nccompague 
bjourd'hui  la  tache  rouge  ?     La  tache  rouge  seule  n"y  figure  pas, 
lit  plact  en  est  parfnitiiiicnt  iiidiipiee,  et,  si  I'attention   de 
pruoe  avait  ete  attiree  d'avauce  eur  ce  point,  peut^etre  en 
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aurait-il  aperiju  la  rudimenls.    Je  signal  e  ce  fait  curieux  k  I'atten- 
tion  de  M.  Marth  •, 

J'aurai  le  plaisir  de  voua  entretenir  bientdt  plus  longuement  de 
mes  observations  de  Saturne.  Cette  fois  j'ai  pu  juger  definitive- 
ment  et  directement  Tincomparoble  dofinition  tie  raon  objeotif  de 
Grubb  qui  montre  nettement  cetto  planoto  nvec  les  grossissemenU 
de  450  et  de  650  fois  ;  observant  avec  M.  Tennstedt,  d'Enghien,  j'&i 
vu  la  divition  tl'Eitcke,  Vnnnrau  iihitnir  et  la  divition  de  Strtive  s^pa- 
rant  les  aniuaiuv  C  ct  B  et  d'uiitres  detaijs  dont  j'anrai  I'honnetir 
de  vous  entret«nir.  J'appelle,  en  attendant,  I'attention  des  lecteur* 
de  \'Ol>s<rvatory  sur  la  division  de  Striive,  si  visible  actuellemest 
pour  moi  datia  mon  huit  pouces.  Quant  aux  satellites,  je  voi« 
constammout  Titan,  Japet,  Rhea,  Tothys  et  Dione  f.  Je  vois  san.' 
diificultes  la  5'  ot  la  C"  otoile  du  trapi'ze  do  la  n^buleuse  d'Orion. 

Je  vous  prie,  Messieurs,  de  bien  vouloir  agreer  I'assuraDce  de 
mes  sentiments  les  plus  distingues.  Votre  bien  d^vou^, 

Louvain,  Ic  i8  dicembro,  1886.  Dr.  F.  TebbT. 


NOTES. 

Theodoh  voif  Oppolzeh. — Thoodor  von  Oppolzer,  whose  death 
occurred  on  Dec.  26,  1886,  was  the  son  of  the  celebrated  patholo- 
gist Dr.  Johann  v.  Oppolzer.  He  was  bom  at  Prague,  on  Oct. 
26,  1841.  In  accordance  with  the  wish  of  his  father,  young 
Oppolzer  studied  for  the  medical  profession,  and  for  this  pui 
he  entered  the  University  of  Vienna,  where  he  soon  showed 
aptitude  for  the  exact  sciences,  and  was  more  especLiUy  attracl 
to  Astronomy.  In  1864  he  took  his  full  degree  of  Doctor 
Medicine,  and  entered  as  teacher  at  the  Vienna  Uigh  School,  whi 
since  1875  he  has  held  a  Professorship.  His  first  efforts  in  the 
scientific  world  were  some  excellent  computations  of  orbits  of  smi 
planets  and  comets,  in  which  department  he  developed  especi 
ability.  It  is  indeed  by  his  classical  work  "Lehrbuche  der  Baho 
sfiinmung  dor  Planetcn  und  Cometen  "  that  he  is  beat  kno' 
Hince  1873  he  has  been  occupied  in  the  Survey  of  Austria  in  c 
nection  with  the  "  Europiiisclie  Gradmessung."  In  the  midst 
his  various  duties  ho  still  found  time  to  complete  his  "  Kanon  der 
Finst<?misse,"  a  chronological  research  containing  the  elemenl 
of  all  eclipses  of  the  Sun  and  Moon  for  a  period  of  3500  yi 
from  1500  B.C.  to  A.D.  2000.  lu  his  last  years  he  gave  mu( 
attention  to  the  Theory  of  Perturbations,  and  was  at  the  time 
his  death  engaged  on  the  Lunar  Theory.  Oppolzer  married 
1865,  and  has  had  six  children.  His  death  occurred  suddenly 
after  a  short  illuess. 


•  Noua  ferOM  observer  tout^fois  que,  si  ccg  dem  des«ina  «ont  rmrei 
oomme  iiotu  le  supposona,  il  fniit  admcttro  ime  errcur  duns  Irs  heures  indiqi 
pour  s'eipliqtier  le  sens  de  la  rotation  ;  le«  heuro*  ont  Mi  int«rterticfl. 

t  Depuie  que  celte  lottro  e»t  icriUs  j'si  pn  oh»erTer  au«ai  le  aatellite  Encebdet. 
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Thx  WAxmsercnr  Obsestatokt. — The  Annual  Report  of 
CcfBOoaitder  Allan  D.  Brown,  U^^„  Saperintendent  of  th«  U.  S. 
Navml  Obeerrat<»7,  has  been  iasoed  under  date  October  10,  1SS6. 
The  wor^  with  the  priDcipal  instruments — the  great  equatoreal, 
tiie  transit-circle,  and  the  9-6-inch  equatoreal— has  been  i'arrit<d  on 
usuaL  The  great  36-inch  equatoreal,  in  chaxg«  of  Prof.  Hall, 
been  naed  in  obsen'ations  of  the  Satellites,  of  double  Stars,  and 
Saturn.  Ohserrations  of  stellar  parallax  have  also  been  made, 
b  deterioration  of  the  object-glass  has  been  noticeil  since  it  was 
repolished  ten  rears  ago.  The  principal  drawback  is  that  which 
will  hold  for  every  large  telescope,  viz.,  the  lack  of  sullioiently 
'  atmospherical  conditions ;  on  the  few  fiue  nights'  onioyed  at 
ashington,  the  performance  of  the  iustrument  is  good.  Thtt 
t-circle  has  been  employed  in  observjitions  of  stars  of  tho 
merican  Ephemeris,  of  the  Sun,  Moon,  and  PJaiids,  and  such 
-miscellaneous  stars  as  were  necessary  to  complete  tho  dntu  for  I  ho 
proj)osed  transit-circle  catalogue.  The  whole  numlxT  of  obscrxa- 
tions  since  the  last  report  has  been  51  So.  it  is  iwintcii  nut  that 
the  early  completion  of  the  transit-circle  catalogue  is  n  inattor  of 
ihe  greatest  importance,  and  we  uote  with  regret  the  remark  that 
nnless  additional  help  is  provided  it  will  be  sevenil  yenrs  k'foni 
this  can  be  accomplished.  The  instrument  remains  iit  charge  of 
Prof.  Eastman.  The  9'6-inch  equatoreal  has  been  u.iihI  Uv  I'rof. 
3Frisby  in  the  obsen'ations  of  coiiicts,  BRtoroid.si,  and  occulliitioiiH  uf 
■tars  by  the  Moon.  Photographs  of  the  Sun  have  been  tnken  with 
^e  opparatus  lately  belonging  to  the  Transit  of  Venus  ConnnisNioti 
(t.\\e  "horizontal"  photolieiiograph)  whenever  ]prju-1icuMt).  IVnl". 
J'risby  has  undertaken  the  nei-essary  revision  of  lim  Mei-iHni  iHlitiim 
of  YariiiUl's  Catalogue,  preparatory  to  the  isdtte  of  a  third  edition. 
Up  to  the  present  a  large  nuadnT  of  errors  have  been  iliricovered, 
many  of  which  are,  however,  of  but  slight  iniporlani'e.  It  is  hoped 
to  have  the  revision  completed  during  the  next  year. 


110 


Notes. 


[N0.12Q 


TirE  Parts  OnsEnvATon  y . — We  regret  to  learn  that  tlie  stLo* 
of  astronomy  attarheil  to  tliis  observatory  is  to  be  discont 
this  year  for  tlnouciai  reasous. 


itinqa 


The  Lick  OBSEBVATOBT.^We  learn  from  a  San  Francisco  papk 
that  the  crown  and  flint  lenses  for  the  great  eqnatoreal  of  the  Lk 
Observatory  arrived  there  safely  on  Dec,  27,  They  were  found 
be  in  fine  condition,  and  were  mounted  in  a  cast-iron  cell,  :!^.: 
packed  away  in  a  fireproof  vault  in  the  north  room,  untd  t 
nK>untin<3;  should  be  ready.  It  is  anticipated  that  the  great  t^ 
scope  and  the  observatory  will  he  handed  over  to  the  trusteea  « 
the  Califomian  University  early  in  the  forthcoming  autumn.      M 

AsTiioNojncvL  Prizes  of  the  Acah^mie  deb  Sciexces. — M.  fl 
Backlund  has  received  the  Lalaude  Prize  for  his  investigations  0/ 
the  motion  of  Encke's  comet ;  M.  Bigourdan  the  Valz  Prize  chieffy 
for  his  inquiries  into  the  effect  of  personality  in  the  observatioo  0/ 
double  stars  ;  and  M.  Souillart  the  Damoiseau   Prize  for  the  re- 
vision of  the  theory  of  the  JSat^llites  of  Jupiter.     An  cncounge- 
ment  of  one  tbouNaud  francs  from  the  Damoiseau  fund  hia  tlw 
been  decreed  to  M.  Obrecht. 


liiial  tij^ 


New  Vahiables.— Mr.  Espin,  in  Circulars  Nos.  la  and 
the  Liverpool  Astronomical  Ho<Mety,  has  definitely  a«certaiii«l  I 
variability  of  the  star  near  0'  Tauri,  which  he  had  liecii  M  h' 
8UHpe<-t  through  his  inability  to  find  the  star  (see  '  Obscrviilnry,' 
No.  116,  p.  370).  Mr.  \V.  il.  St.  Q.  Gage  found  it  about  the 
9th  mag.  on  Jan.  16,  but  on  Jivn.  22  it  was  barely  of  the  loth. 
It  is  probably  a  variable  of  fairly  long  period,  with  variation  frun 
9""  +  to  below  12"".     Place  for  1885-0:  E.A.  4"  21"  25',  Dd. 

+  iS°5o'-7- 

Mr.  S.  C.   Chandler,  Jtu\,  has   recently  discovered*  a  »» 
short-period  variable  in  Cygnus.    The  variation  is  from  6'jni. 
to  7'6  m.,  and  occupies  a  little  over  fourteen  days,  the  incT 
occupying  about  four   days   and   the   decrease   ten   d&ys. 
decrease  is  not  quite  regular,  there  being  a  halt  about  the  midfl 
of  its  course.     Place  of  the  star,  which  is  Lalaudo  40083,  ^ 
1875-0:  R.A.   20"  38"  3o'-2;  Decl.   +35°  8'  34"-6.     Provision 
elements  1886  Oct.  3-60  G.M.T.  + 14''-04  E. 


New  Vabiable  of  the  Algol  Type. — During  the  obserrationi 
of  the  preceding  star  Mr.  Chandler  made  a  yet  more  interesting 
discovery,  since  one  of  his  comparison  stars  proved  to  be  a  variaW" 
of  the  Algol  type.  This  star  (D.M.-i-34°  No.  4181  :  Place  for 
1887-0  E.A.  30''  47"  32"-5,  Decl.-l-34  13'  59"-s)  vai-ies  from  7-1  to 
7-9  in  a  period  which  is  some  fraction  of  S*-997i  Mr.  Chandli'f 
giving*  the  following  approximate  elements  for  it: — 1886,  D*- 

9'i-458  G.M..1.+(^-^\e.     His  obeenations  show  him  that  »- 

*  Gould's  Asttoa.  4<j\an."S,o.  v«^.  \  ■»»&,^<4,\»iv  J 


Ill 


Br  3  or  5.  and  a  consideration  of  the  other  variables 

him  to  infer  that  11  ia  probahly  4,  7,  or  possibly  8, 

to  periods  of  i''  11"  59°",  20"  34"°,  and  iS""  e™  re- 

lie  reasoning  on  which  this  inference  is  based  is  as 

t  period  of  oscillation  is  about  six  hours.  As  the 
will  show,  in  the  other  seven  \  ariables  of  the  tj'pe, 
te  period  of  the  star  the  higher  is  the  ratio  which  ttio 
lltion  bears  to  the  entire  period.  Unless,  therefore, 
b  exception  to  the  rule  shown  bv  the  other  members 
ithe  period  cannot  be  much  less  than  one  day,  nor  so 

„    .,,  Duration  of  t>.»;„ 
^"""d-  OBciUaUon.  ^'"'• 
b                      h 
20-13              S'o  o'248 

55"8S  »*'o            0'2i4 

59'82  lo'o            o-i6j. 

68*8i  9'i5          0-134 

82-85  9-75          0-118 

94*87  lo-o            0-105 

227-63  21-5            0-094 

nsideration  enabled  Mr.  Chandler  to  corret-tly  fix 

U  Opbiuchi  before  it  had  been  determined  from 

ition.  

ta  A  TrniEE-rNcn  Telescope  *. — This  little  work  is,  as 
iforms  us,  designed  to  instruct  the  very  beginner  in 
tt  instrumeut  of  the  size  specified,  mounted  on  a 
p-stand,  and  unprovided  with  any  means  of  finding 
|e  sky  by  their  coordinates.  It  appears,  on  the 
fery  well  adapted  to  the  carrj-ing  out  of  this  design, 
lably  induce  many  a  young  student  to  make  himself 
p  far  as  his  instrumental  means  permit,  with  some  of 
fS  the  heavens  here  brought  to  his  notice,  and  perhaps 
Id  study  that  best  of  all  handbooks  for  the  amateur, 
•tial  Objects  for  Common  Telesco[)e8,'  to  which  the 
OB  is  avowedly  an  introduction.  Capt.  Noble's  book 
bters  on  The  Instrument — The  Sun — The  Moon — 
•-with  an  additional  chapter  on  Drawing  the  Planets 
btructive  to  the  beginner)  and  the  Fixed  Stars  and 
t  like  the  chapter  on  the  Moon  best.  In  a  supposed 
iBerving.  extending  over  seven  nights,  the  reader's 
^ccesaively  drawn  to  the  most  remarkable  features  of 
keapable  of  being  seen  in  a  three-inch  telescope.  To 
Bent  in  identifying  the  different  markings  he  is  pre- 
ffrontispiece  with  a  map  of  the  Moon,  founded  on  the 
tby  Mr.  Webb.  The  larger  planets  are  also  carefully 
^r  as  is  necessary  for  the  author's  purpose,  whilst  a 
QiEce  for  Uranus  and  Neptune.  It  should  be  re- 
I  *  Xhi«e-ioofa  leleecope.'    By  CapU  Wm.  Koble.  Loogouuv^ 
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marked  that  a  speciality  of  the  book  is  that  the  illustrations  of 
celestial  objects  given  in  it  have  all  been  reproduced  from  sketi-iiea 
made  by  the  author  at  the  eye-end  of  a  three-inch  telescope.  This 
is  all  very  well  iu  its  way,  but  we  fear  that  the  iuformation 
afforded  will  not  in  every  case  enable  the  beginner  to  identify  tlie 
stars  and  uebuloB  to  which  his  attention  is  drawn.  The  reader  ] 
supposed  to  know  no  more  of  the  constellations  than  may 
learned  from  Mr.  Pnx;tor's  'The  Stars  in  their  Seastms,'  and  «" 
venture  to  think  that  it  would  take  him  a  long  time  \,ioT  example) 
iishiu<r  '•  between  /J  Cyirni  and  Delphinus,  some  7'  south-vaxt 
the  former  star,"  l)efon;  he  <'oii!d  tind  the  Dumb-bell  nebula  ! 
the  chapters  on  the  planets  the  author  here  and  there  refers  to  tl 
"  present  position  '"  of  a  particular  planet,  and  gives  in  a  footna 
the  time  at  wliieh  the  correspondiug  paragraph  was  written.  Tl( 
apparent  anomaly  in  a  book  calculated  to  be  of  permanent  use 
explained  by  the  circumstance  that  it  is  in  great  part  a  reprint  of' 
a  series  of  papers  written  for  the  pages  of  *  Knowledge,'  in  wlucii 
periodical  they  originally  appeared. 


Discovert  of  Couki  1887  a  (Thome).— A  fine  comet  has  ' 
discovered  in  southern  latitudes.     Up  to  the  present  time 
Thome,  Cordoba,  seems  to  have  been  the  first  discoverer,  sinoe  1 
observed  it  on  Jauiiary  iS.     Its  tuil  was  seen  at  the  Mellwcu 
Observatory  on  January  19,  and  at  the  Adelaide  Observatory 
January  20.     The  nucleus  does  not  apj)ear  to  have  beeii 
until  January  3J,  when  the  following  observation  was  01- 
Melbourne : — 

Jan.  23,  8"  o"  Melb.  M.T. :  R.A.  21''  20""  28* ;  Decl.  — 44*  tj 
Daily  motion  K.A.  +10°"  24';  Decl.  31'  S- 

The  physical  appearance  of  the  comet  which,  though  not  u  br 
liaut  object,  is  readily  visible  to  the  naked  eye  in  the  tvriligli 
strongly  recalls  that  of  the  great  Southern  Comet  of  1880,  the 
being  long,  narrow,  and  straight.  The  tail  has  been  tnit^  for 
length  of  about  30^.   The  comet  is  expected  to  become  very  brilliant 

DiscovEiiT  OP  Comet  1887  //(Brooks). — On  Jan.  22  Mr.  W. 
Brooks,  Red  House  Observatory,  Phelps,  New  York,  discovered 
faint  comet.     The  following  position  was  obtained : — 

Jan.  22,  6"  54":  R..\.  18"  o-"  ;  Decl.  +71°. 

It  lias  since  teen  observed  at  Strassbourg:  Jan.  24,  17"  ss"* 
E.A.  18"  29"  4" ;  I>L>cl.  +74°  19'. 


Discovert  OP  Comet  1887  r  (Baunard). — A  third  comet  has  been 
discovered  by  Mr.  E.  E.  Barnard,  Nashville,  Tennessee.  The  IfA- 
lowing  observation  was  obtainod  at  Harvard  College : — 

Jan.  24,  17"  55""'7.  Cumb.  M.T. :    E.A.  19"  10"  i7»-4: 


-1-25°  57' 45".    Daily  motion  E.A. 
comet  is  also  faint.  


+  2'"  36';  Decl.  — o"  35' 


.    New  Misou  Piasbi. — K  i\fe<»t  Mitiot  Planet,  No.  264,  was 
covered  by  Piol.  C  B-.'K.^e'tew  oxLTyx.  ^i,»XVi\ws!(«Q.,\S 
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ANJOVERSARY  MEETING  OF  TUB  EOYAL 
ASTKOXOMICAL  SOCIETY. 

Friday,  February  ii,  1887. 

J.  W.  L.  Glaiseeb,  ma.,  F.E.St  President,  in  the  Chttir. 

StcreUtrit$ :  E.  B.  Ksobel,  and 

Lieut.-Col.  G.  L.  Tupmaw. 

,  Miiuitea  of  the  lost  Anniversary  Meeting  were  read  and  con- 

Oeneral  Walker  requested  permission  to  withdraw  the  name  of 
\\gs  l»ogsou  from  mmiuatiou  as  a  Fellow  of  the  Sociolyj  as  it  wa« 

)  wish  u(  her  t'rieuds  that  the  general  quest ioa  of  the  eligibility  of 
for  meiubership  should  first  be  douided. 

lyeiive  ■»■»»  grunted  for  this  withdniwai. 

ilr.  Bryant  then  presented  the  lieport  of  the  Auditors,  with  a 
•rtilit-'ate  stating  that  the  Treasurer's  account  was  correct,  and 
__  tlie  books  and  instruments  were  in  safe  custody. 
"  Capt.  yoble  wanted  to  know  how  much  of  tlje  £34,000  voted  by 
ke  House  of  Commons  for  the  "  Learned  Societies  "  found  its  way 
bto  the  treasury  of  the  Royal  Astronomical  Society. 

^r.  Commun.     If  this  vote  is  for  the  maintenance  of  buildings 

rupied  by  the  "  Learned  Societies  "  we  do  derive  benefit  from  it, 

■  our  building  is  kept  up,  so  far  as  structure  and  outside  ore 
,j»cerned,  by  the  Government. 

'The  Report  was  then  read  by  the  Secretaries.  There  were  notes 
on  the  following  subjects  connected  with  the  progress  of  astronomy 
daring  the  past  year  : — 

a.  The  Velocity  of  Light. 

h.  Prof.  Schonfeld's  Extension  of  the  "  Dnrchmusterung." 

c  Determinotions  of  Stellar  Parallax. 

d   The  llanord  Catalogue  of  1213  stars  tor  1875-0. 
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c.  Dr.  Kam's  Catalogue  of  5455  smaU  stars. 
f.  The  Pulkowa  Catalogue  of  3542  stars  for  i855"o. 
ij.  Tlio  Second  Armagh  Catalogue  of  Stars. 
h.  The  GreAt  Comet,  1882  II.  (Cape  Obwrvations). 
i.  The  Argeutiue  General  Catalogue  of  Stars. 
j.  The  Total  Solar  EclipKe  of  August  28-29,  1886. 
i-.  Professor  Asaph  Hall's  Kesearchw*  on  the  orbit*  of  the 

Inner  Satellites  of  Saturn. 
?.  Stellar  Photography. 
m.  The  Visual  Solar  Spectrum  in  18S4  *. 

In  addition  to  these  there  was  a  notice  of  the  comets  aud  mina 
planets  discovered  during  the  past  year,  and  reports  of  work  do 
ut  several  observatories  in  18S6  were  also  read.  These,  with  th 
"  balance  sheet  "  and  "  obituary  notices,"  will  be  printed  in 
'  Monthly  Notices.' 

Tht  Presifleitt  then  addressed  the  Meeting  ns  follows  : — 

The  Council  have  awai-ded  the  Gold  Medal  to  Mr.  George  Wil 
liom   Hill   for  his  researches  upon  the  Lunar  Theory ;  and 
now   becomes  my  ■  duty  to  lay  before  you   the    grounds  of  fbii 
award. 

The  investigations  of  Mr.  UiU's  which  the  Council  hare  tad 
princii)ally  in  view  are  contained  in  the  memoir  "  On  the  Part  nf 
the  Motion  of  the  Lunar  Perigee  which  is  a  Function  of  tbo  Ml 
Motions  of  the  Sun  and  Moon,"  which  was  pulilii<hed  by  hini  1 
years  ago  at  Cambridge,  Mass.     The  merits  of  Mr.  UiU's  treati 
of  this  question  are  such,  that,  even  if  this  memoir  st<x)d  hv  it« 
Of  his  sole  contribution  to   physical  astronomy,  the  Coniitil  wool 
have  felt  themselves  justified  in  recognizitig  its  value  by  the  liii;ba 
mark  of  appreciation  which  it  is  in  their  power  to  confer. 
Hill's  object  iu  this  memoir  is  to  determine  with  absolute  aira 
the  motion  of  the  Moon's  perigee,  on   the  assumption  that  the 
Suit's  orbit  has  no  eccentricity,  that  the  Moon's  moti'jii  take?  platf, 
in  the  plane  of  the  ecliptic,  and  that  the  eccentricity  of  the  Moon'tf 
orbit    is    indefinitely   small ;  in    other    words,    to   detennino 
obsolutely  accurate  value  of  that  part  of  e  which  deptmds  up 
m  alone. 

It  will  bo  remembered  that  this  quantity  c,  which  expresse»l 
mean  motion  of  t!ie  Moon's  perigee,  has  played  an  imjHjrtsnt  prfl 
in  the  early  history  of  tbo  theory  of  gravitation.     Newton  ptorw 

*  MmI  of  the  above   works  h&re  already  tieen  noticod  in  our  [Mfiik  " 
follows: — 


(n)  No.  109,  p.  173, 
(A)  No.  117,  p.  399, 
(c)  Mo.  Ill)  p. 
(t)  No.  1 1 3.  P- 

(y)No.  116.  p. 

(a)  No.  1 16,  p. 
(*)  No.  113,  p. 
(i)  No.  119,  V 


142. 
191. 

362. 
291. 


(j)  No.  113.  p.  aS};    Ha  114.  f.  !« 
No.  115.  p.  33S;  No.ii7,p.4' 
No.  tzi.  p.  141. 
k)  No.  121,  p.  140. 
/)  No.  109,  p.  170;  No.  110,  p.  iB|] 
No.  1 15,  p.  311 ;  No.  116,  p.  s'T 
No.  119,  p.  76. 
(m)  No.  114,  p.  316. 


lioyai  Attnmamaeai 

that  the  disturbing  actioB  of  the  8mi  would  prodoee  •  «*«"?'!"»' 
tdruioe  of  the  Moon's  pengee ;  aad  be  pne  »  oaoieneal  euaiple 
which  has  been  geoeralk  reguded  M  Ua  rilrahtiiw  of  l&e  rate  of 
this  advance.  "TYte  mean  mantUf  |iriHji't>iMU«  in  tkia  exami^  is 
1°  31'  z8",  while  the  actoal  ptx>gwwoii  of  the  Mooo  i«  double 
thia  amuant.  This  diacrepuieT  fanned  ooe  of  tlie  ckief  iinpedi- 
ments  to  the  aooeptaace  of  tfae  Xewtooiaa  fyateD,  and  sn  m- 
tt^nal  of  elxtj  yean  eUpeed  before  theorf  atid  obMrratkni  were 
brought  into  agreement.  Thb  vaa  eSdcted  bj  Clainuit,  who 
*u  on  the  point  of  pobliahing  a  new  bjrpothesia  with  rMpect  to 
the  law  of  gravitation,  when  it  occur  red  to  him  to  extend  tae  ap- 
proximation to  the  third  order.  He  found  that  the  Dumerical 
^slue  of  the  new  term  waa  nearly  as  conaiderable  aa  that  of  the 
term  of  the  second  order.  The  siqqKiaed  Xewtooian  ralui;  of  1  —  e 
*u  ^m',  and  Clairaut's  additional  tenn  waa  ^^;  amounting  to 
Out  T^^  of  the  prenous  term.  Thus  the  circumataoce  which  for 
Hie  time  had  seemed  almost  fatal  to  the  Newtouiau  theory  U^* 
a»mi)  one  of  its  strongest  confirmations. 

ITie  series  of  which  the  first  two  tenus  were  calculated  by 
^evton  and  Claireut  ha?  been  continued  by  Delaunay  aa  far  a«  the 
'«rni  involving  m*.  The  progression  of  the  terms  is  such  as  we 
Ought  anticipate  from  the  first,  two;  the  coefHcieuts  iricrea«e 
nipidly:  and.  though  the  smaDneas  of  m  caoaea  the  terms  to 
•'""iuish,  their  rate  of  convergence  is  very  slow. 

Tlie  problem  which  Mr.  Hill  set  before  himnclf  for  solution  was 
'""exact  determination  of  the  numerical  value  of  the  ipiantity 
j^I^'Hi-nted  by  this  series.  The  development  in  powers  of  m, 
."'"ides  hoing  extremely  difficult  and  labonous  to  obtain,  was  from 
'[*  'lature  ill  adapted  for  the  calculation  of  >:  with  nil  the  precision 
that  could  1)6  desired.  Mr.  Hill  accordingly  Imd  recourse  to  an 
I'ntit^ly  difierent  method  of  obtaining  the  numerical  value  of  thia 
9"aiutity. 

'tanng  expltuncd  at  some  length  Mr.  Hill's  metbo<l  of  iuveati- 
'^on,  the  Praulaii  proceeded  : — 
^*-  am  sensible  that  a  proHidentiuI  address  does  not  in  general 
r^^fd  a  suitable  opportunity  for  mathematical  exposition  ;  but  I 
."^"Ci  felt   that  on  the  present  wcasion  the  novelty  and  intrinsic 
^5^lB5t  of  the  mathematical  methods  employed  justify  me  in  the 
.  *«>iiipt   I   have  made   to  give  a  brief  sketch  of  the  remarkable 
^i^'^stigatioii  by  which  Mr.  Hill  has  arrived  at  his  nuraericnl  value 
°'  *^-     It  will  be  observed  that  the  problem  of  the  determination  of 
*^  qiinntity  is  attacked  entirely  </<;  »uwo,  from  tlrst  principles,  by 
^Ixvuliar  aiialytic-al  method    devised    for  this  especial   purpose. 
|*e  object  is  to  obtain  the  numerical  value  of  that  part  of  c  which 
'•'peiidg  upon  m  only ;  and  tliis  object  is  attained  with  a  degree  of 
P^'^^iou  that  sets  the  problem  at  rest  for  ever. 

■Although  the  memoir  of  Mr.  Hill's  to  which  I  have  so  far  con- 
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*'  Researches  on  the  Lunar  Theorj,'  which  appeared  in  the  first 
volume  of  the  '  American  Journal  of  Mathem.itics '  (1878). 

At  the  beginning  of  the  "  Researches  "  Mr.  Hill  divides  tlie 
periodic  developments  of  the  lunar  co-ordinates  into  classes  of 
terms,  and  proposes  to  treat  the  following  five  classes  of  iji- 
equalities  : — 

1.  Those  which  depend  only  on  the  ratio  of  the  mean  moti( 

of  Iht'  Sun  and  Moon. 

2.  Those  which  are  proportional  to  the  lunar  eccentricity, 

3.  Those  wliich  are  proportional   to   the    sine  of  the  lumr 

incliuatiou. 

4.  Those  whiih  are  proportional  to  the  solar  eccentricity. 

5.  Those  which  are  proportional  to  the  solar  parallax. 

He  also  promises  a  general  method  by  which  these  investigi- 
tions  may  be  extended  so  as  to  cover  the  whole  ground  of  the 
Lunar  Theory, 

Only  two  chapters  of  the  "Researches"  were  published:  the 
first  relates  to  the  general  differential  equations  of  motion,  and  the 
second  to  the  first  of  the  five  classes  of  inequalities  mentioned 
above.  The  memoir  on  the  motion  of  the  perigee  belongs  to  the 
second  class  ;  so  that  we  are  practically  in  possession  of  Mr.  HiU'a 
general  methods  and  their  applications  to  two  out  of  the  five 
chisses  of  inequalities. 

After  giving  a  detailed  account  of  Mr.  Hill's  investigations,  and 
referring  to  some  of  Prof.  Adams's  researches  which  have  followed 
a  parallel  course,  the  President  concluded  as  follows  : — 

I  have  now  described,  though   necessarily  in  a  very  imperfect 
manupr,  Mr.  Hill's  inafhematical  rese.'»rches  upon  special  problei 
in  the  lunar  theory,  the  originality  and  peculiar  value  of  which 
Council  have  been  especially  desirous  of  recognizing  by  the  »w 
of  their  medal.     I  can  refer  but  briefly  to  Mr.  Hill's  other 
portant  contributions  to  physical  a!tronomy,  most  of  which,  how- 
ever, have  been  already  noticed  in  our  Annual  Reporta. 

The  American  '  Journal '  contains  two  other  papers  of  his.  The 
first  of  these,  in  the  fourth  volume,  is  a  short  note  on  "Hanseo'f 
General  Formulio  for  Perturbations,"  in  which  an  equatioo  of 
Hansen's  is  expressed  in  a  form  which  is  not  only  more  simple, 
but  also  more  convenient  for  computation.  The  second,  in  the 
sixth  volume,  is  entitled  "  On  Certain  Possible  Abbreviations  in 
the  Computation  of  the  Long-Period  Inequalities  of  the  Moon's 
Motion,  due  to  the  direct  action  of  the  Planets."  Hansen  his 
characterized  the  calculation  of  the  coefficients  of  these  inequalties 
as  extremely  difficult ;  but  Mr.  Hill  finds  that  if  the  shortett 
methods  are  followed  this  is  no  longer  the  case.  In  this  cbonc- 
teristic  paper,  Mr.  HiJl,  following  the  principles  which,  as  we  h»t» 
seen,  have  guided  him  in  ail  his  work,  attacks  the  question  from 
the  very  beginning  by  a  direct  analytical  investigation.  He  tbiU 
obtains  finslij,  not  only  a  uew  method  for  the  actual  computstioD 
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of  the  inequalities,  but  also  some  results   of  mathematical   ia- 
terest. 

Three  elaborat'O  memoirs  have  beea  published  by  Mr.  Hill 
among  the  astronomical  papers  prepared  for  the  use  of  the 
'  American  Ephemeris  'and  '  Nautical  Altnannc ': — (i.) "  thi  Gauss's 
Method  of  computing  Mi-'cular  Perturbation,  with  an  Applicatiun  to 
the  Action  of  Venus  on  Mercury '' (1881);  (ii.)  "  Determiimtion 
of  the  Inequalities  of  the  Moun'a  Motion,  vvhii;h  are  produced  by 
the  i'igure  of  the  Earth :  a  .Supplement  to  Delauiiay'a  Lunar 
Theory"  (1884);  (iii.)  "  On  certain  Lunar  luequalities,  due  to  the 
Action  of  Jupiter,  and  discovered  by  Mr.  E.  Neison"  (1885). 

The  object  of  the  first  of  these  papers  is  to  reproduce  in  a  form 
practically  useful  for  astronomers  the  results  given  by  Gauss  in 
bis  celebrated  memoir,  "  Determinatio  Attractionis,  &c."  In  ths 
original  memoir  the  method  is  not  presented  in  such  a  manner 
that  it  a<lmit8  of  easy  application  to  an  actual  cose.  In  this  paper 
Mr.  Hill  places  Gauss's  process  within  the  reach  of  auy  computer 
possessed  of  ordinary  mathematical  knowledge.  Gauss's  investi- 
gation is  reproduced  in  full,  with  the  addition  of  the  details 
necessary  for  its  application  ;  atul,  finally,  the  fornmlaj  themselves, 
in  the  shape  in  which  they  are  required  by  the  practical  calculator, 
as  well  as  the  necessary  tables  of  elliptic  integrals,  are  given.  As 
an  example,  the  computation  of  the  secular  perturbations  of  Mer- 
cury, produced  by  the  action  of  Venus,  are  w  orked  out,  the  final 
results  agreeing  very  closely  with  tiiose  of  Leverrier,  It  is  to  be 
hoped  that  this  paper  may  have  the  effect  of  bringing  into  more 
general  practical  use  Gauss's  very  beautiful  and  perfect  method. 

The  second  memoir  is  described  by  the  author  in  its  title  as  a 

supplement  to  Delaunay'a  Lunar  Theory.     At  the  time  of  Belau- 

nay'a  death  the  inequalities  caused  by  the  disturbing  action  of  the 

Sun  were  complete  ;  but  the  small  effects  produced  by  the  spheroidal 

figure  of  the  liarth,  and  other  minor  portions  of  the  subject,  were 

untouched.     Mr.  Hill's  object  in  this  memeir  is  to  supplement 

Delaunay's  great  work  by  determining,  in  a  literal  form,  all  the 

inequalities  of  the  Moon  which  arise  from  the  figure  of  the  Earth 

to  the  same  degree  of  algebraical  approiimiition  as  that  adopted  by 

Delauuay  indeienuiniug  the  solar  piTturbafion — that  is,  to  terms  of 

the  seventh  order  inclusive.     The  value  of  a  constant  which  enters 

into  the  coefficients  and  depends  upon  the  figure  of  the  Earth  is 

determined   by  an  elaborate   discussion   of  numerous   pendulum 

experiments  ;  and  by  the  substitution  of  the  values  of  ni,  «,  e  y, 

and   this  constant,   the  nuinerical    values  of  the  coelEcients  are 

deduced.     The  whole  of  this  elaborate  investigation  seems  to  have 

been  carried  out  with  great  skill  and  care. 

In  the  third  of  the  memoirs  referred  to,  Mr.  Hill  effects  the 
determination  of  the  coellicicnts  of  two  lunar  tneqi'utities,  due  to 
the  action  of  Jiipit<'r,  to  which  Mr.  Neison  drew  attention  in 
Vol.  xxxvii.  of  the  '  Monthly  Notices.'  Mr.  Hill's  value  of  the 
■econd  of  these  inequalities  amounts  to  only  about  one  tenth  of 
that  ossigued  to  it  by  Mr.  Neisou. 
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It  18  nine  years  since  Mr.  Hill  undertook  for  the  office  of  tU 
'American  Ephemeris '  and  '  Nautiml  Alinanat? '  an  investigntii 
of  the  motions  of  Jupiter  and  Saturn  witli  the  view  of  constructing 
tables  of  these  two  planets.  From  its  commencement  this  grot 
work  has  occupied  nearly  the  whole  of  his  time ;  and,  even  if  110 
hindrance  occurs,  it  must  continue  to  do  so  for  the  next  three  or 
four  years.  It  is  well  known  that  the  theory  of  iSatumisinllk 
unsatisfactory  state,  Leverrier's  tables  failinjj  to  represent 
quately  the  observations.  A  special  interest  therel'ore  attad 
to  these  new  investigations,  which  have  been  carried  out  by  mi 
of  Bessel's  very  refined  methods.  The  work  has  so  far  p 
very  satisfactorily.  The  final  expressions  for  the  co-ordinate*  of 
the  two  bodies,  together  with  the  details  of  a  preliminary 
parison  of  them  with  observations  made  for  the  purpose  of  asi 
taining  what  corrections  the  perturbations  miglit  need  on  accui 
of  errors  in  the  provisionally  assumed  elements,  were  publis' 
last  year  in  the  '  Astronomische  Nachrichten' (N'os.  ^705-^706)! 
When  these  investigations,  in  which  the  approximations  are  carri«<l 
to  a  much  greater  extent  than  in  any  pre\ious  treatment  of  the 
subject,  are  completed,  the  whole  will  form  by  far  the  largest  uid 
moat  complete  investigation  of  the  kind  that  has  yet  been  perf< 
on  the  American  continent. 

It  is  doubiless  due  to  the  engrossing  character  of  this  work 
only  two  chapters  of  the  '  Eesearohos  on  the  Lunar  Theory  ' 
published.  There  is  abundant  evidence  that  Mr.  Hill's  researclie* 
luust  have  been  extended  far  beyond  those  given  iu  these  two 
cliapters  at  the  time  when  his  new  labours  deprived  him  of  the 
leisure  necessary  for  completing  and  preparing  them  for  pre-'s: 
and  I  trust  that  when  the  Theory  and  Tables  of  Jupiter  and  Saturn 
shall  have  bc«n  published,  Mr.  Hill  may  be  enablnd  to  resn 
mathematical  researches  at  the  point  at  which  their  puM 
ceased,  and  to  carry  out  his  original  intention  to  its  full  exteut. 

Tilt  Pi-eMent,  then,  delivering  the  Medal  to  the  Fortign 
tarif,  a<ldreB8ed  him  in  the  following  terms  : — 

Db.  HuoGrss, — May  1  ask  you,  in  transmitting  this  medal 
Mr.  Hill,  to  assure  him  of  our  high  appreciation  of  the  vilw  d 
his  contributions  to  physical  astronomy,  and  to  express  to  him  "if 
earnest  hope  that  his  life  may  long  be  spared,  and  that  he 
have  health  and  streiiirth  to  complete  the  siileiidid  work  u] 
which  he  is  no  v  cnijaged,  and  to  enrich  our  science  still  (1 
by  his  mathematical  researches. 

Gentral  Wallrr.    1  move  "  That  the  Report  of  the  Council 
read  be  rei-eived  and  adopted,  and  that  it  be  printed  and  circul 
in  the  usual  manner,  together  with  the  Presidents  Address  and 
Eeport  of  the  Auditors." 

Mr.  Newall.     I  second  the  motion. 

The  motion  was  put  and  carried  without  disoussion,  and 
meeting  jiroceeded  to  the  transaction  of  "  Special  Business." 
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Mr. 
"  TkoU  tbe  fo 

the  nofaiaee  wIcttMl  ba  a  1 
Britain."    Bjie-la*   75 
swarded  in  atijr  other  v«f  tftas 
abore  Pfeacribtd,  Bcr  ■nloa  tloee  I 
of  tlie  Qmaea  AaU  mm  AcmMl'    Mr 

t  kMt'af  Ite 
Cbandl  diaU  agne  theRto,  Mr 
foragn  1 

tkat  ia  fotoie  neddb  ikaali  Mt  ka  giv^to) 
in  Great  Britaia.  I  ~  " 
to  the  aatten  I  aai  gaiar  to  lav  I 
nK-denriag  filinamii  Ikmam  th«t  I  aa  1 
igainat  the  atRaai.  I  faol  it  ia  a  1 
■B  inporUat  ona,  or  I 
idring  jou,  a*  a  fboiiao  af  hanoar,  to 
foontains  of  boooer,  and  not  on  aij  aecaaan  to  1 
on  roonehrea  or  anrtody 
Lordf  iutm  not  anfce'LaidB.  At  tke  Bar  aD  ( 
CerrBd  bj  an  ootaida  auihoritt.  Fma  oar  aebooMara 
aanetkiBg.  Mapdntaa.  «1mi  Oay  ^ 
aaj  way  wwnnrtort  «itfc  the  gnat,  earn  ia  the  1 
var,  thii^  it  unroiMj  to  itap  av^r ;  aad  aa  it  ia  eo  the  JdcBcU 
Bench,  if  a  jodfe  it  t'wuuiiiiiJ  ia  a  caae  ke  iaiBedkteljr  witl^ 
It  bae  IoD|r  been  iw>igiB»d  a»  oohf  rwiiNat  akb  Us 
to  do  K> :  and  for  the  Apstr  of  tUi  Soeiety  I  iB|;i  that 
do  the  HOW  tUag.  We  Aoold  pot  oanelva*  eatinijr 
Kka  aeaar  •  wife.  We  Aoald  laadw  a  bettor 
too.  1  tbink,  if  ar«  did  ao;  beeaaae  a  prophK  it  never 
in  biaown  had.  Tliere  are  all  aorta  of  piwarhi  oiw 
might  qnoie.  A  aaa  ia  Ua  own  (amilr  ia  either  frrrr  fatimatnt 
or  uoder-eatiiaatedi  We  aerer  forra  aa  jost  a  judgawnt  about 
i  iboae  who  are  ionaedialehr  oonnerted  with  ua  a*  «e  doof  Ihoae  who 
are  at  a  diatanoe.  With  re^ud  to  tboee  who  are  obuIt  con- 
nected with  oa,  Ihcm  oiay  be  jealooaieeor  theie  maj  be  frienifahipa 
which  may  npM  our  jodgaiearta,  ooo  aa  nineh  aa  the  other.  Then 
is  onlv  a  stnall  bodv  d  woHteia  at  aoT  partieular  adenoe, and  there 
is  11  to  funs  etiqnei  that  apaet  the  adealific  9ptnt.  and  if 

thf  »I»rit  i»  Bpoet  the  work  wiB  be  npaeC;    I  believe 

that  people  do  better  work  when  they  do  it  with  the  highest  and 
best  motire,  and  without  any  peraonal  istemt  about  it.  Lwt 
jear  when  I  brought  forward  thia  nibject,  the  only  argument  that 
was  urged  in  favour  of  medals  was  urged  by  Mr.  De  hi  Uu<>,  but 
all  he  could  say  was  that  it  was  a  pleasure  to  us  to  give  medals — 
that  it  was  such  a  pleasure  that  we  couhl  not  give  it  up.  Now  I 
do  not  think  that  is  an  argaraptit  at  all. 

Mr.  Common.    I  rise  to  order.     Mr.  Banrard  in  quoting  Mr. 
De  la  Bue  is  not  gitiiig  his  uords.     Mr.  De  la  Bue  said  that  the 
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Society  in  giving  medals  wns  honouring  itself  as  mach  as  honotir- 
iog  the  recipient  of  the  medal. 

Mr.  Ranyard.     I  think  he  said  that  in  addition  to  vhat  I  hare 
Btate;d. 

The  President.    The  words  he  used  were,  I  think,  that  it  waa  a 
gfraceful  act  of  recognition. 

Mr.  Ranyard.     But  at  all  events  we  cannot  say  that  because  it 
is  pleasant  to  give  metlals,  therefore  we  should  go  on  giving  the 
It  is  not  an  iirgumeut.     The  only  sort  of  argument  that  1  shoo 
recognize  is  fhnt  it  is  good  for  our  science,  that  the  Society 
better  for  it,  and  that  the  incLvidual  workvrs  do  better  if  tb 
think  there  ia  a  chance  of  gujniiig  the  medal.     But  it  seems  tl 
that  cannot  be  urged.     Anything  which  promotes  jealousy  among 
specialists  must  do  harm,  and  there  is  great  urgency  in  the  race 
for  the  ludl-mark  or  medal,  between  specialists.     They  feel   it 
very  acutely  indeed.     I  do  not  wish  to  take  any  English  iustanc 
but  I  will  give  ycu  a  few  French  instances  in  the  beginning  of  tl| 
century.     A  man  like  Arngo,  «lio  was  a  pleasant  biographer, 
■who  never  said  anylhing  unpleafiaiit,  tells  us  of  men   strupgli 
earnestly  in  I'Vance,  where  they  are  fond  of  decorations,  and  beii 
upset  for  the  whole  of  their  lives  and  being  soured.     He  speaks  i 
Fourier,  who  gained  the  great  mathematical  prize  at  the  Acadea 
of  Sciences,  with  his  great  work  on  the  Pro<luction  of  Heat,i 
1812.     There  was  some  criticism  in  the  address  that  was  given  ( 
the  occasion,  and  Arngo  soys  "  Fourier  never  admitted  the  valid 
of  this  decision.     Even  at  the  close  of  his  life  he  gave  unmistj 
able  evidence  that  he  thought  it  unjust  by  causing  his  memoir 
be  printed  in  our  volumes  without  changing  a  single  word.    J>fi 
the  doubts  reveried  incessantly  to  his  recollection.     From  the  ve 
beginning  (hey  had  poisoned  the  pleasure  of  his  triumph.    The 
first  impressions,  ndded    to   a  high    susceptibility,  explain   how 
Fourier  ended  by  regarding  with  a  certain  degree  of  displeasiu 
the  efforts  of  those  geometers  who  endeavoured  to  improve 
theory.     This,  gentlemen,  was  a  verj-  strange  aberraiion  in  a  i 
of  so  high  an  order." 

Some  persons  imagine  that  people  who  study  science  are  ne«»- j 
sarily  above  all  huintm  feelings  ;  but  it  is  not  so.     (Lai>gbt*r.L 
1  am  glad  to  hear  that  laugh,  because  that  is  a  great  point  ial 
the  argunieut.     The  advancing  of  Science  is  done  by  u-en  who  in  ' 
frequently,  in  other  directions,  weak  men  ;  we  ought  to  do  every- 
thing   lo   prevent  their  weakness  coming  up;    it  will    make  it 
easier  for  theui  and  easier  for  all  workers  if  these  distinctions  are  J 
abolished,  and  they  will  then  be  juster  to  one  another,  and  will  i^sdf 
healthier  and  better  live.*.     Arago  in  speaking  of  Malus,  the  dif- 
coverer  of  polarization  from   the  reflection  of  the  light  from  the 
windows  of  the  Lu.xenibotirg,  says,  after  staling  that  he  wm  noti 
nieinher  of  the  Academy  and  that  ho  had  l)een  in  the  army  and 
had  fought   in    E{;ypt  :  "  Among   the  (audidates   tliere   was  cdB"! 
spicuous  an  eugiutttr  ot  toads  and  bridges,  who  hod  also  borne" 
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a  part  in  the  Egrptian  expedition,  and  whose  connections  with  the 
Ai-iuleinicians  were  numerous  and  of  old  date.     Every  one,  there- 
fore, foresaw  that  the  place  would  be  vigorously  contested.     On 
the  day  of  the  Election,  Aug.   13,  1810,  one  of  Malus's  friends 
undertook  to  bring  him  the  news  of  the  result  the  moment  it  was 
known.     But  by  an  Jtnfortunate  combination  of  cireumatnnces  the 
utiny  was  not  opened  till  a  Inter  time  than  usual.     Miilus  ob- 
ined  31  votes,  his  opponent  22.     The  frieod  alluded  to  did  not 
losc   B  moment  in  goiug  to  announce  the  result.     But  the  usual 
hour  at  which  the  news  ought  to  have  reachetl  him   having  iong 
pa»sed,  the  great  physicist  believed  himself  to  have  beeu  defeated, 
and  abandoned  himself,  in  spite  of  all  the  consolations  which  his 
wife  afforded  him,  to  the  deepest  despondency.     Thus  the  intrepid 
soldier  of  the  array  of  the  Sombre  and  Meuse,  he  who  had  seen  the 
r  approach  of  death,  Ac,  allowed  himself  to  yield  and  sink 
dcr  the  supposed  want  of  success  in  an  electio  1  of  the  Academy."' 
is  a  thing  that  upsets  men — this  striving  after  the  hall-mark  : 
d  I  say  this  proposal  of  mine  would  take  that  difficulty  out  of 
le  way.     Perhaps  we  are  not  so  fond  of  decorations  as  the  French, 
d  if  so  it  is  all  the  easier  for  us  to  give  fhciii  up.     There  is  just 
one  other  quotation  from  Arago  that  I  should  like  lo  read,  to  show 
•w  the  Institute  upset  Amgo's  judgment,     lie  had  written  rv  life 
Fresnel.     It  was  a  time  of  great  political  e.xcitement  in  I'Vance, 
he  bod  had  his  political  allies,  and  some  had  patroni/ed  him  ; 
it  one  minister  did  not  patronize  him,  because  he  was  on  the  other 
le.  Amgo  w  as  begged  to  fake  some  lines  out  of  the  i'lofjeof  Fresnel. 
line  of  his  friends  said  to  him  "  If  you  execute  your  project  the 
nstitute  will  be  abolished  ;  nor  have  you,  the  youngest  meujber  of 
the  Academy,  any  right  to  provoke  such   n  catastrophe.     And  (o 
support,  this  demand  they  poitili'd  out  to  me  several  savants  whose 
lie  livelihood  lay  in  their  appoititujents  as  members  of  the  Insti- 
ite.     These  observations,  strongly  reprt'sented,  shook   my  deter- 
lination.'*     He  did  modify  considerably  his  judgment  bei-ause  of 
ie*e  Mrong  feelings.     I  should  like  to  point  out  that  it  would  he 
rr  much  better  to  let  people  rt-ly  on  their  work  than  on  a  hall- 
mark.    A  man  really  does  get  a  great  deal  of  honour  from  his 
vork   if  he  does  it  honestly  and  well ;  and  it  is  as  well  to  keep 
feC'ple  looking  to  those  who  can   really  judge,  and  to  their  own 
consciences,  rather  than  lo  popidar  applause,  for  the  reward  of 
their  work.     1  don't  think  thai  can  lie  doubled.     Last  year  it  was 
inted  out  that  «ork  was  nut  done  for  the  mpiiais.     1  do  not 
ink  it  is,  but  that  there  is  something  else  which  pushes  them  for- 
anl ;    and   thei-efore  medals   do   not    make   men   work.     I   say 
hinders  work,  and   1  should  like  to  hear  what  can   lie  said   for 
ibtdr  not  hindering  work.     The  men  who  get  the  medals  do  not 
t  them  till  they  have  earned  iheir  laurels,  and  do  not  want  pa- 
nage  ;  and  if  theydj  want  the  medals,  it  is  a  pretty  good  indica- 
ioD  that  they  ought  not  to  have  them. 

Mr.  Fmiik-s.     1  have  great  pleasure  in  seconding  the  resolution 
vhich  has  been  ptopoaed,  not  merely  as  a  matter  oi  lotm,\avi!c  \»- 
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cause  it  has  my  h«;arty  sympathy.     I  think  by  limiting  the  mmrd 
of  medals  to  foreigners  we  shall  raise  the  morale  of  tlie  Society. 

Prof.  Adam*.  It  seems  to  me  that  if  Mr.  Ronyard  makes  this 
proposal  seriously  he  ought  logically  to  carry  it  far  boyond  the 
point  at  which  he  stops.  He  ought  to  propose  not  that  we  should 
confine  our  medals  to  foreigners,  but  that  we,  ought  not  to  give 
any  medals  at  all.  What  right  have  we  to  demoralise  foreigners 
by  pro(K)8ing  them  for  medals  any  more  than  our  own  p».>ople? 
[Laughter.]  Therefore  Mr.  Ranyard  should  enlarge  the  scope  of 
his  proposal.  Further,  according  to  Mr.  RauvarJ's  argument, 
even  if  we  award  me<lals  to  other  foreigners,  we  ought  not  to 
award  them  to  any  of  our  foreign  associates.  (Generally  speaking, 
we  have  picked  out  the  most  eminent  men  we  could  find  to  be 
our  associates.  We  should  have  to  say  to  these  distinguished  men, 
"Remember,  that  by  thus  associating  you  with  ourselves,  we  put 
it  out  of  our  power  to  award  you  our  medal."  Th.it  does  not 
appear  to  me  a  very  rational  proceeding.  As  to  the  idea  of 
demoralizing  our  own  people  by  giving  medals,  I  do  not  think 
Mr.  Hill,  who  did  his  work  lo  years  ago,  will  find  himself  much 
demoralized  by  now  receiving  our  medal.  W'hen  he  wrote  his 
valuable  pajjer,  of  which  we  liav<'  had  such  an  excellent  account 
this  afternoon,  he  did  not  think  about  getting  a  medal  for  it.  Had 
he  done  so,  we  should  probably  never  have  selected  him  for  the 
medal.  Wc  select  a  man  be<'ausc  we  think  he  has  done  his  work_ 
worthily,  and  that  he  hnd  a  good  motive  in  doing  it.  One  : 
is  clear,  if  we  cca*e  to  give  medals  we  shall  suffer  in  one  way — « 
shall  not  have  the  pleasure  and  the  advantage  of  listening  to  sue 
an  admirable  address  as  that  which  we  have  just  heard  from  an 
President.    [Applause.] 

Capt.  Noble.  I  am  a  little  disposed  to  move  an  amendment 
Mr.  Ranyard's  motion.  I  think  that  as  good  work  luis  certain 
been  done  in  England  as  has  ever  been  done  abroad,  both  in  mathe 
matical  and  observational  astronomy,  and  I  do  not  see,  if  foreigner 
are  to  have  medals,  why  Englishmen,  if  they  earn  them,  should  no 
have  them  too.  But  1  agree  with  one  thing  which  fell  from  M 
Ranyard,  and  that  was,  that,  like  C'lesar's  wife,  we  should  hv  abo* 
suspicion.  There  is  a  rule  in  the  Geological  Soi'iely  that  i 
member  of  the  Council  ran  receivi?  a  medal  so  long  as  he  holds  otfio 
and  that  rule  has  been  found  to  work  very  well.  I  think  we  migh 
go  as  far  as  that,  and  say  that  we  would  not  give  a  medal  to  on 
of  our  own  body  so  long  as  lie  was  holding  othce  ;  but  beyond  tbi 
I  would  not  go.  If  the  meeting  would  lie  disposed  to  acce]>t  tli 
as  an  amendment,  I  would  propose  it ;  or  I  would  merely  throw  it' 
out  as  a  suggestion. 

The  President.     Will  you  move  it  as  an  amendment. 

Capt.  NolHf.     I  think  it  would  be  worth  while. 

Mr,  Sadler.     I  will  second  the  ameiulment. 

Mr,  Niyhtingide.  There  is  certainly  something  ingenious  in  th 
amendment  Capt.  Noble  has  put,  and  it  has  a  good  deal  of  merit  f 
it.    There  is  no  doubt  that  with  regard  to  the  award  of  me 
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a  Society  like  this,  wbere  the  Council  is  mode  up  of  the  very 

Bt  men  on  the  subject,  a  large  number  of  raodals  must  of  neces- 

(all  to  their  lot.     Thus  we  have  the  curious  position  of  the 

iiicil  giving  me<h)ls  to  itself,  so  to  8|)cak.     1  think  there  is  no 

her  botlr  ia   the  world   in  which   such   a  curious   anomaly  is 

rjd,  aiii  those  in  favour  of  the  present  system  must  show  very 

at  n.*tteoii8  why  the  rules  of  this  Society  should  support  an 

'  ]y  so  extraordinary.     At  the  same  time,  though  Ca|tt.  Noble's 

^EiNMimcnt  W.1S  designed  tu  n-nove  this  anom.ily,  and  although  it 
I  the  ditliculty  in  its  direct  form,  it  does  not  seem  to  my  mind 
liat  it  ipiite  meets  it  in  the  indirect.     Mr.  Iliinyardbas  put  it  very 
srly  that  friendship  has  its  intluence,  and  if  the  Council  awarded 
medal  there  is  no  doubt   that  jKMsHihj  mutual   fceliuf^s  might 
up  up.     Of  course,  we  have  no  right  to  make  any  iusiuuations, 
at  it  ia  this  point  that  Capt.  Noble  does  not  meet  in  his  amend- 
Beiit.     But  why  give  a  medal  at  all  i     It  has  been  admitted  on  all 
ads  that  it  does  not  encourage  work.     If  it  is  liable  to  introdnce 
sies  and  party-feeling  amongst  the  members,  if  it  is  liable 
members,  who  would  otherwise  he  friendly,  at  loggerheads, 
Nt  carry  on  this  procedure  ?      It  is  somewhat  curious  that  it 
b«mld  exist.     I  have  ne\er  yet  discovered  that  any  other  reason 
u  for  awarding  prizes — a«nrding  mere  emblems  which 
r  work  and  success — except  to  excite  ambition.     Under 

UWse  cJicumstances,  though  1  tliink  the  amendment  has  a  great 
'  to  be  said  for  it.  1  shall  support  the  original  motion. 
Copt.  SobU.     1  put  forward  my  amendment  simply  that  anyone 
BTsido  could  have  no  ground  for   suspicion.      I    sat  upon    I  he 
[Council  for  13  consecutive  years,  and  1  defy  anybody  to  say  a  word 
ligainst  the  euornioas  pains  which  are  taken  to  obtain  proper  men 
I M  recipients  of  the  medal.     The  diffrrent  members  of  the  Council 
I  nomitiato  t.«ch  bis  own  candidate,  but  every  one  has  to  give  a  reason 
1  for  nominating  him.     So  far,  I  can  go  with  Mr.  Kanyard,  hut  1 
I  tbiak  wo  ought  to  be  above  su.spiciou.     I  think  we  should  remove 
I  that  8u>)piciou  if  we  say  that  «e  would  not  give  the  medal  amongst 
I  OttTowu  body.    It  is  a  very  simple  thing  for  a  man  to  go  off  the 
Couucil  and  receive  the  medal,  and  he  can  go  on  again  when  be 
i  ha*  got  it. 

Prof.  Admin,  It  must  be  remembered  that  no  member  of  the 
Coundl  can  vote  for  the  award  of  the  medal  to  himself,  which  at 
once  disposes  of  t'le  objection  raised  in  Capt.  Noble's  amendment, 
that  meuib«r»  of  the  Council  can  reidly  decree  the  nic<.lal  to  thcm- 
wlves,  unless  it  be  done  im'^rectly  ou  some  such  understanding  as 
I  tbis :  "  Jf  you  vote  for  me  this  time,  I  w-'l  \ote  for  you  next."  I 
>  aever  heard  of  a_iy  suspicion  t!iat  that  had  ever  been  done. 

Capt.  Noble.     Do  lot  imagine  1  bring  any  such  charge,     1  say 
t>it  for  the  sake  of  those  outside. 

■JUr.  Bri/ant.     If  eflch  of  the  21  otlicers  have  a  secret  suspicion 

hope  that  they  may  ge-  the  medal  next  December,  must  ihey  all 

Bnd  in  their  rebi'jnatiors  at  the  first  meeting  in  DecemlxT?     If 

how  would  the  medal  be  awarded  ? 
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^fr.  fitonf.  T  thitili  it  would  be  desirable  for  the  Secretary  to 
n>ftd  tlio  Uv<"-la\v«i  which  relute  to  the  avard  of  the  medal,  to  shoTV- 
tlio  |iro(-niition«  that  are  taken  against  a  few  men  carrying  a  candi. 
date  of  their  own. 

Mr,  SailUr.  Moy  I  ask  how  many  are  present  when  the  med^J 
is  awarded  'I 

Mr.  Kiiniiard,     There  must  be  five. 

(Icnrriil  IVnnnnt.  As  o  •matter  of  fact,  I  think  a  majority  of  I 
ttU'inborH  of  flie  (.'oiincil  are  present  on  an  occasion  like  that. 
Ihf  luvrtrd  of  Mm  nuMlal  to  a  mi'mber  of  the  Council  would  createio" 
imu-li  ji«iiloiii<y  in  that  hiKly,  1  think  it  must  be  perfectly  evideotta 
all  that  thiit  vpry  jcnlousy  would  render  it  impossible  for  him  to 
get  tlio  medal  unless  his  claims  to  receive  it  were  exceedin^j 
strong, 

Mr.  Knobfl  read  the  rules  bearing  upon  the  awarding  d  tit 
modal.  lie  said  :  1  may  add  ns  a  matter  of  information  vlat  tfe 
procedure  is  :  nt  the  November  meeting  the  names  of  noniBMsfar 
the  mediil  aro  proposed,  and  the  reason  for  such  nominatiaB  ■» 
tioned  in  the  briefest  language.  [The  list  of  noDuneeti  intfla 
printed,  and  a  copy  forwarded  to  each  member  of  t^ 
At  the  Deivniber  meeting  each  candidate  is  thoroogUr  i 
and  the  claims  arc  discussed  in  the  most  minute  and  earefBl  hmb 
the  (\iuneil  have  time  to  bestow  upon  them.  Is  tke  '■■■T 
follow  ing.  the  procedure  according  to  the  Bye-law  is  tlat  Atfwi 
decide  whether  the  nominee  before  the  Council  daBoriMat 
r»T«'ive  the  tuidal — simply  to  confirm  it  or  not. 

Thf  IVftiiifnt  snid  be  proposed  to  put  tbe^DeadaatDAKaaMI 
whether  Mr.  Konrard's  proposition  be  maenied.  Hat  a,  It. 
Bonyanl  hud  gi\en  notice  of  a  resolution  ;  CapC  KoUe  Ufw- 
poaed  an  auiondment.  It  rested  xtitk  tite  aaeCiBg  to  iiA 
vlwther  they  would  |>ermit  the  motioo  to  be  ••  wam^miti.  BA? 
toted  "Yes,"  Mr.  Kanyard's  motion  weiwcd  a«w  «MBdk,^ 
Ckpt.  Notile's  aniiMxIment  became  tk»  MUMtaMiw  Mota^  ''f 
vt>tt<d  "  No,"  Capt.  Noble's  amendinenk  Ml,  aad  Ifr.  BhMH 
inoticvn  would  be  tbe  one  before  the  ■■«*'*»''e  S*  ike  ^aB* 
f«M-  lh«  Society  was  not  the  amendBont  itmdl, 
origittal  motion  be  amended. 

ifr.  RmttjHTi  then  nwde  »  few  Rami 
««s  BerfecuT  serious  in  tbe  course  ha  bnd  i 
•xdaoe  AaeocMtas  fran  tbe  wedal,  aiaoe  tbcj-  kai 
«r  votii^  OB  k.    He  tbo««bt  a^w  faU  hmw  ABi^tfa 
tittai7  and  becune  tbe  outside  w«rid  J^it^  '^  ass  ■■*  ■■ 
It  WM  fw  better  tbaierwyaae dhMlia^ Abe •■ 


Thi  Fitiiimt  then  put  the  qi 
■ottanahauld  besosnsmrlsd.—dli» 
Ime  Mioritj.    He  tiwa  pot  Mr. 
also  lost. 

Th,  JVmi^mt  ippoatod  Meww.  BsuA. 
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Scmtineers  of  the  Ballof,  and  the  Meeting  proceeded  to  the  election 
of  Council  and  OlUeers  for  the  ensuing  year.  The  following  was 
the  result  of  the  Ballot : — 

President :  J.  W.  L.  Glaiaher.  Vice- Prairie nt*  :  Prof.  Arthur 
yley,  W.  H.  M.  Christie.  The  Earl  of  Crawford  and  Balcarres, 
and  Edwin  Dunkin.  Treasurer:  A.  A.  Common.  /Secretaries: 
E.  B.  Knobcl  and  Lieut.-Col.  Q.  L.  Tupmaii.  F^treirfii  Secretary  : 
Dr.  William  Huggiiis.  Council:  Capt.  W.  d«  W.  Abney,  Prof. 
J.  C.  Adams,  J.  Band  Capron,  (}.  F.  Chambers,  J.  K.  Hind, 
E.  W.  Maunder,  Capt.  William  Noble,  Kev.  S.  J.  Perry,  A. 
Cowper  Uanyard,  E.  J.  Stone,  Lieut.-Gen.  J.  F.  Tenoaut,  and 
.  H.  Turner. 


Liverpool  Astronomical  Society. 

The  usual  moitthly  meeting  was  held  on  Monday,  February  14, 
The  chair  was  occupied  by  Mr.  W.  D.  H.  Deane,  M.A.  17  Mem- 
bers were  elected  and  23  candidates  were  propoced;  and  hifl 
Lnperial  Majesty  the  Emperor  of  Brazil  was  elected  an  AMOciate 
of  the  Society. 

The  Secretary  said  he  had  an  important  matter  to  put  before  tb« 
meeting.     The  Pemambuco  branch  had  now  become  »o  extended 
as  almost  to  form  a  fSociety  in  itself.     At  present,  owing  to  lh« 
uncertainty  and  delay  of  postal  communication,  it  «•■  auitc  po««iU« 
for  a  candidate  not  to  receive  official  notice  of  kia  <;L«tioti   until 
nearly  five  months  from  the  date  of  his  nomination  ;  and  of  rourM  j 
the  difUculty  was  felt  in  other  ways.     Under  tbe«e  circumstance*, 
they  had  asked  for  the  power  of  electing  their  own  nurmberi,  and  I 
a  president  and  local  executive,  so  that  they  might  be  enaUiid  t«'j 
hold  meeting*  and  pass  such  bve-laws  as  might  be  found 
for  their  welfare.     It  was  understood  that  all  dodaunu  wmm  to  IwJ 
subject  to  the  confirmation  of  the  home  council.     Strietir  »pf  Hnfc.] 
thia  was  a  matter  which  rested  with  the  Council  onljr;  Ml,  (tea^j 
they  were  nut  unwilling  to  grant  the  conecMOon,  the  ililMliim  ■ 
of  so  much  importance  that  they  preferred  ita  boBg  daMantd  it  • 
General  Meeting. 

The  President  (the   Rev.  T.  E.  Bspin,  B^,)  ia  a  U/Utr  < 
pressed  his  pleasure   at    finding   the   Hoa(b>Aa«neni 
deemed  themselves  strong  enough  to  form  B  local  itmttk, 
perhaps  some  might  say  that  such  a  coone  vaa  iacnadiaaf,  ft 
for  his  part,  it  seemed  that  as  the  objects  tbe^  had  tn  vjmr 
the  growth  of  their  science,  nt^hing  ooold  be  taan  in  ' 
the  Society's  aim  than  tbeformarion  (  '  ' 
branches.     WhUst  preserving  its 
the  new  branch  would  itself  be  a  centie  I 
other  branches  might  be  put  forth  in  Boatb  Amtica,'    TW 
Btitution  of  such  a  brancb  ••  vaa  coBttiaplalad  wmU  am 
and  should  be  so  formed  ai  to  caamMnU  thtir  raittrra*,  1 


126 


Liverpool  Astronomical  Society. 


[No.  m. 


the  samo  time,  to  leave  perfect  freedom  to  each  nther.    lie  (Mr.  j 
E^nin)  would  suggest  that  the  head  of  the  new  branch  be  not 
called  president,  because  the  head  of  a  Society  like  the  L.  A.  S.  i% 
ipmi  facto,  president  of  all  its  brunches,  but  t'l'cc-president,  anil,  u  I 
auch,  being  head  of  the  especial  branch  ami  at  the  same  time  lia^ing 
on  office  in  the  home  sociefy  next  to  the  president  himself.    Thil  I 
wonld  involve  no  alteration  in  llie  Council-list,  and  in  the  ne:it(^le>J 
tion  the  head  of    the  Poninmbuco  branch  could  be  put  on  Ih 
house-list.     By  this  means  they  would  escape  any  fresh  altentid 
of  the  Bye-laws. 

Mr.  S.  Maitland  Baird  G-emmill  considered  there  was  no  donbt 
that,  since  the  branch  had  increa-sed  to  so  large  a  size,  thev  mieht 
reasonably  claim  a  measure  of  self-government,  and  whatever  they 
might  reason.nbly  claim  ought  certainly  to  be  granted.  There  was, 
however,  this  difficulty :  if  the  branch  had  uncontrolled  power  of 
electing  new  members,  it  virtually  became  an  independent  sooietv ; 
whereas  if  these  electiouB,  like  the  •"•decisions,"  were  to  be  subject 
to  the  confirmation  of  the  home  council,  it  was  difficult  to  see  wh*t 
advantage  they  would  gain. 

Mr.  Thos.  Gwyn  Elger  quite  agreed  as  to  the  justice  of  gmntiog 
home-rule  to  their  Brazilian  friends. 

Mr.  Jamea  Gill  was  strongly  in  favour  of  granting  hom&-r 
to  all  the  branches.     Without  some  form  of  local  go\f'rnmeiit 
would  be  impossible  for  distant  members  to  hold  meetings,  and  i 
to  encourage  each  other  in  a  study  of  the  science.     As  long  I 
their  regulations  were  subject  to  the  control  of  the  home  c« 
he  did  not  see  that  there  coiJd  be  any  objection. 

Mr.  C.  A.  Defieux  said  the  isolated  position  of    the  Soatl 
American  members  gave  them  every  claim  to  their  sympathy.     He 
thought  it  might  well  be  left  to  the  discretion  of  the  members 
what  title  they  gave  their  otiicers,  since  it  would  only  have  a  local 
significance,  and  would  not  affect  their  status. 

Mr.  J.  L.  Coxon  asked  whether  the  course  that  had  been  pr 
posed  would  aiTect  the  amount  of  their  subscriptions,  an  he  undu 
stood  that  this  was  already  too  small  to  cover  the  expenditure. 

Mr.  Davies  replied  that  the  difference  would,  if  anything,  be  it 
their  favour.     Foreign  corres|)ondence  was  j-alher  a  costly  luiurr 
and  there  would  also  be  some  saving  in  the  carriage  of  parcelaaa 
The  local  expenses  woidd,  of  course,  be  borne  by  the  member^" 

themselves ;  but  it  was  only  fair  that  each  branch  should  be  m[ 

plied  with  stationery  and  other  necessary  items.  It  wa«  no""~^ 
however,  entirely  a  question  of  economy.  The  Society  had  no^-^ 
become  so  widespread  that  some  such  division  was  alisolutelS 
necessary  if  the  work  was  to  be  carried  on.  He  did  not  think  tfcn 
responsibility  of  thi3  Society  ended  with  8Ui)plying  publications  >< 
which,  however  valuable  they  might  be  in  other  resjiects,  were  ik.'«7< 
always  suiteil  to  the  requirenients  of  lieginners.  .\stronoray  ap- 
peared to  be  rather  backward  in  ^>outh  America,  and  there  wa» 
besides  a  scamt^  o{  astronomical  works.  To  make  up  for  tkit 
there  WJis  plenty  oi  ei^VXwiwsMaiQi,  asA  vii«o.*Oc\^  vntc>a^as«  were  iaeued 
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bf  the  more  advanced  members,  containing  a  glossary  of  astrono- 
mical terms,  and  such  other  information  as  they  thought  might  be 
otefuL  A  taste  for  the  science  had  evidently  been  awakened,  and 
it  lay  with  the  members  of  the  home  society  to  say  whether  it 
iiiouid  be  encouraged. 

The  Chairman  said  if  there  were  no  other  remarks  he  would  put 
it  to  the  Meeting  in  the  form  of  a  Eesolution,  which,  being  done, 
was  unanimously  adopted. 

Mr.  W.  H.  St.  Q.  Gage  submitted  a  list  of  coloured  stars  which 
iw  had  observed  during  his  late  residence  in  India.  The  observa- 
tions had  been  made  with  a  4^-in.  refractor  at  an  altitude  of 
6aoo  feet. 

A  p^>er  on  the  proper  motion  of  40  (o^)  Eridani,  by  Mr.  J.  E. 
Ghne,  was  read.  In  addition  to  the  binary  companion  to  this  in- 
teresting ternary  system  two  other  faint  eomites  had  been  measured, 
i&d  from  these  measures  he  had  computed  the  proper  motion  of 
the  principal  star.  This  afforded  a  mean  result  of  4"'04  annually 
in  the  direction  of  position -angle  2i2°"4. 

Miss  K  Brown  called  attention  to  a  possible  transit  of  Vulcan 
across  the  Sun's  disk  during  its  approaching  node,  which,  accord- 
ing to  Oppolzer,  was  due  on  the  i8th  March. 

Papers  were  also  read  on  1  he  variability  of  LZ 14551  (U  Puppis), 
by  Mr.  Herbert  Sadler ;  on  the  Merope  Nebula,  by  Mr.  W.  H. 
Wesley  ;  on  the  Lunar  Straight  Wall  or  "  Railroad,"  by  Mr.  T. 
G.  Elger ;  on  Typical  Sun-spots,  by  Major  E.  E.  Markwick  ;  on 
t  Snspected  Variable  in  Ursa  Major,  by  Mr.  S.  M.  Baird  Gemmill ; 
on  Secular  Change  of  Climate,  by  Mr.  M.  Fergus  ;  and  Mr.  W.  F. 
Denning  continued  his  series  of  papers  on  Telescopes  and  Tele- 
Kopic  work. 


Selenographical  Notes. 

Ljtebhieb  Aim  Helicon. — A  very  i:iteresting  phenomenon 
inay  be  observed  in  connection  with  the  latter  of  these  formations 
if  it  is  examined  at  sunrise.  A  prominent  ridge  commencing  some 
distance  north  of  Leverrier  and  following  a  bold  regular  curve 
(convex  towards  the  east)  skirts  the  terminator  up  to  the  north 
l>order  of  Helicon,  and,  reapjiearing  on  the  south  of  the  ring, 
ultimately  terminates  at  or  near  the  bright  crater  Helicon  6,  its 
direction  roughly  bisecting  the  ring-plain,  whose  walls  exhibit 
manifest  gaps  where  it  abuts  on  them.  In  the  northern  portion 
of  its  course  it  is  joined  nearly  at  right  angles  by  a  second  lidge, 
the  two  causing  at  this  stage  a  most  remarkable  notch  or  re- 
entering angle  in  the  otherwise  even  outline  of  the  terminator. 
Bdimidt  is  the  only  selenographer  who  represents  the  association 
<»f  Helicon  with  the  principal  ridge,  and  I  cannot  find  the  slightest 
aUaiion  to  the  very  remarkable  appearance  of  the  morning  termi- 
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nitor  through  the  Mare  Imbrium  when  its  longitude  is  about  ai 
East  in  any  description  oE  the  riag-pLiin,  though  it  is  irapossi 
to  overlook  it  at  this  stage.  The  question  arises,  was  the  ridge  a 
subsequent  forraofion  to  Helicon,  whose  north  and  south  walJ* 
have  apparently  bwn  partially  fractured  by  it,  or  was  the  ring- 
plain  formed  on  the  crest  of  the  ridge  ?  If  the  former  we  should 
expect  to  find,  as  in  the  case  of  Midler,  prominent  eridencs  of  its 
existence  on  the  floor  ;  but  the  interior  is  a  very  deep  pit,  13  miles 
across,  far  below  the  level  of  the  surrounding  country,  and  ex- 
hibits only  faint  indications  of  detail,  either  low  bills  or  craterlet 
(the  latter  first  seen  by  Webb,  20th  April,  1861).  Hence  it  seems 
more  probable  that  the  ridge  is  anterior  to  the  ring-plain.  The 
border  of  the  latter  being  formed  of  matter  ejected  from  a  vent 
situated  on  a  "  saddle-back  "  or  anticlinal  surface,  would  more 
probably  show  a  break  or  opening  in  the  direction  of  the  axis  of 
the  ridge  than  elsewhere.  Be  this,  however,  as  it  may,  the  phe- 
nomenon is  well  worth  the  attention  of  the  observer.  At  S'  30" 
on  February  2nd,  when  the  east  longitude  of  the  morning  ter 
nator  was  abuut  24"  45',  the  shadow  of  Helicon  was  estimated 
equal  in  length  to  the  major  a.xis  of  the  ring,  and  a  conspicuoi 
crater  was  noted  in  contiguity  with  its  northern  edge.  The  cortf 
paniou  riiig-]ilain,  Leverrier,  has  a  crater  on  the  outer  slope  of  its 
southern  border,  which  at  sunrise  considerably  modifies  the  form 
of  the  shadow.  There  is  a  smaller  object  of  the  same  class  on  the 
northern  wall  causing  an  apparent  not^h.  Schroeter  saw  a  central 
pe;ik  in  Leverricr  as  well  as  in  Helicon,  but  it  has  not  been  re- 
corded since  hia  time.  There  are  a  number  of  small  craterlets  in 
the  region  surrounding  these  ring-plains  and  many  faint  ridges. 
A  complete  map  of  this  portion  of  the  Moon's  surface  founded 
observations  made  at  various  stages  of  illumination  would  be  usefi 
and  a  work  well  within  the  power  of  the  owners  of  moderate 
apertures  to  carry  out. 
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SuifBisE  ON  Plato. — At  6''  o"  on  February  ist,  when  rathe 
more  than  half  the  area  of  the  floor  was  illuminated,  the  spires  o£ 
shtdow  due  to  the  lofty  peaks  on  the  western  wall  were  smudgy 
and  indistinct.      This   was    more  particularly  the  case  with  th» 
sbadows  of  y  and  I.     That  of  the  former  extended  on  to  the  inner" 
slope  of  the  eastern  border,  and  was  scarcely  distinguishable  fronk. 
the  surface  of  the  .strip  of  floor  to  the  south  of  it,  while  that  of  S 
was  equally  blurred  and  misty.     Though  this  obscuritv  pre^nile^B. 
within  the  walled  plain,  the  shadows  of  objects  outside   were  r&>— 
markably  sharp  and  clean  cut.     This  appearance  has  been  not«-^ 
on  a  few  previous  occasions  ;   but  from  a  long  acquaintance  wit' 
the  phenomena  both  of  sunrise  and  sunset  on  Plato,  I  believe  it 
only  occasionally  presented,  and  that  it  is  due  to  some  purely  lo 
cause. 
Kempfton,  Beds.,  1887,  Feb.  18.  Thomas  Ownr  Elokb. 
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The  Chromosphere  in  1886. 

DtTKors  the  past  twelve  months  the  chromosphere  has  been  mea- 
lored  more  frequently  than  in  any  year  since  18S0,  and  the  results 
abould  in  consequence  be  more  trustworthy.  The  mean  height  of 
thu  gaseous  solar  envelope  does  not  vary  much  from  year  to  year, 
bat  the  prominences  that  spring  out  of  it  have  scarcely  attained 
ui  1886  the  height  of  preceding  years,  and  their  number  and  extent 
ii  much  diminished. 
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Incomplete  observations  were  made  on  two  other  days. 
Tbe  bright  line  K.  654-3  was  seen  in  January,  February,  aud 
MiKh,  but  has  not  been  observed  since.  S.  J.  Pkeex. 

BtoDjhunt  Obsemtoiy,  Lancashire. 


Meteor  Notes. 

Is  ringnlar  contrast  to  the  preceding  month,  January  1887  proved 
'ieiy  cloudy  tuid  gloomy ;  there  were  only  two  nights  when  observa- 
tiais  of  satisfactory  length  could  be  obtained.  On  the  19th  the  sky 
clwred  after  heavy  rain,  and  between  13''  30"  and  16''  45'"  I  saw 
32  meteors.    On  the  25th,  during  a  watch  of  5  J  hours  between 
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lo""  30™  and   16''  30"",  1  recorded  26  meteors:   and  a  few  others 
were  observed  on  the  evenings  of  the  20th  and  27th.     Altogethe 
57   were  counted  in    13  hours  of  watching.     The  visible  hor 
number  for  the  month  exhibits  a  still  further  decline  compared 
the  results  for  November  and  December  1886  ('  Observatory,'  Ji 
p.  102). 

The  following  showers  are  the  only  ones  to  be  relied  upon 
my  scanty  observations,  and  in  regard  to  two  of  these  I  have  fou 
excellent  confirmation  amongst  my  results  in  1877  : — 

1887,  Jan.  25 180°  +24"  Meteors  swift.    Obs.  by  Zexioli 

in  1869  Jan.  11-12  at  183° 
+  28°  (8.  &  Z.  5). 

1877-87,  Jan.  14-25  ..  208    —   8    Meteors  very  swift,  with  long 

paths  and  streaks.  Obs.  by 
Tupman  1S70  Jan.  5-11  at 
210°  -6°(T.  6). 

1877-87,  Jan.  14-19  . .  253   +56    Meteors  very  slow,  yellow.    A 

new   shower    2"    N.W. 
ft  Draconis. 
,   261    +63    Meteors  rather  slow.      Ne 

shower   4°   8.E.   of  f  Drar- 
conis. 


1887,  Jan.  19-25 


On  Jan.  25  radiantswere  also  suspected  at  107°  +41°,  132"  +31 
209°  +52^  and  291°  +52"^.     During  the  night  I  observed 
stationary  meteors,  one  at  180°  +24°,  the  other  at  291°  +52' 

The  brightest  meteor  seen  here  in  January  was  on  the  20tb,  aX 
6''  48.  It  was  =  11  and  fell  very,  very  slowly  from  146°  4-36°  tio 
168''  +35°.  Duration  of  flight  5  seconds.  Its  colour  wtis  orange- 
red  ;  radiant  uncertain,  but  probably  on  the  N.E.  confines  of  Orion. 
Another  fino  meteor  was  n"oorded  on  Feb.  2nd  at  t^*'  44",  witli  a 
path  from  about  68°  +84°  to  60°  +68° ;  but  it  was  not  well  seexi 
owing  to  the  clouds  which  prevailed. 

Bristol,  1887,  Feb.  10.  W.  F.  Dxmnne. 


The  Motion  of  a  Comet  when  Perturbed  and  Resisted. 

In  what  follows  we  consider  the  disturbing   phinet   unn>8ist<e4 
all  other  cases  can  easily  b«?  reduced  to  the  same. 

Wo  shall  further  suppose  all  the  inequalities  due  to  perturbatiom 
to  be  divided  into  two  rlasses : — ist,  the  long  inequalities  nearl/ 
approaching  commenHurability  due  to  Jupiter;  2nd,  all  the  restrtf 
the  inequalities.      We   need    only  for  our  purpose  consider  the 
first  class. 

The  effect  of  the  resisting  medium  during  one  revolution  of  the 
disturbed  body  will  be  of  form  /in~ '  if  density  of  medium  be  con- 
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rtknt,  and  j3n'  if  the  same  varj  inversely  as  square  of  the  distance. 
fi  may  be  cooBidered  as  a  constant  not  of  the  same  value  in  both 
CHM;  nia  xMculating  mean  motion  daring  unit  of  time.  We 
diaU  include  both  forms  in  /3n~?. 

It  is  usnallj  considered  that  the  result  of  a  resisting  medium  is 
to  procure  a  continuous  secular  diminution  of  the  major  axis,  but 
tiiis  is  not  the  case  if  density  be  constant. 

Let  m  be  the  mean  motion,  u  the  argument  of  the  long  inequality, 
that  is  of  lowest  multiple : 

F=r,  sin  u— K,  sin  2M+r,  sin  3«—  Ac. 

Let  j3»s=/8n,(  1+T—  j  approximately,  n,  value  of  n  when  there 
ii  exact  commensurability. 
Then  we  have  the  general  equation 
(2H(  du 

Pat  for  shortness  q^^=o,  and  make  two  cases  according  as  in 
fte  equation 

£+!(''- i>^" « 

*iien  we  put  u=v-f-y  (/3  being  a  constant)  v  can  be  determined  as 
witirely  a  periodic  function  or  m,  or,  secondly,  when  this  cannot 


It  may  be  well  to  observe  that  the  complete  form  of  (i)  is  really 
u  ,  /      dV\du     „     a 


dm* 


dV 
^Iiwe  J-  is  of  the  same  form  as  U ;  U,  as  is  evident,  includes  the 

terms  subject   to   double   integration,    whilst   Y    includes    the 

■imilar  terms  only  subject  to  one  integration. 

We  shall  put  for  simplicity  Y =o.    Where  the  inequality  is  com- 

tnensQiable  and  the  comef  s  orbit  has,  in  relation  to  Jupiter's,  two 

dV 
pcRnto  of  Tninimnm  distance,  7-  will  have  a  constant  term  which 

Xtty  be  joined  to  a.    The  solution  of  (3)  when  Y=o  vrill  be 

^  =  Ce— +i-e— Je-Wm   ....     (4) 
G  bong  a  constant. 

Theintegralin(4),  e"**l€°"udm,  is  supposed   to   be  entirely 
^  k2 
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periodic,  and  the  condition  of  conunensurability  will  be 

C«— +|=o (S) 

Let  the  non-periodic  portion  of  -r^be  &,  then  we  have 

am 

;_.-"(l_.)_.-".J.-r*,-^  ....,.) 

If  9  be  negatiTe,  tr  is  negatire  and  the  major  axis  diminiihei 
indefinitely,  never  becoming,  strictly  speaking,  commensurable,  but 
passing  through  it  for  an  instant  when  h  is  negative. 

When  q  and  consequently  a  are  positive,  which  most  likely  ex- 
responds  to  the  real  case,  when  also  b  is  positive,  there  is  no  coni- 

mensurabiliiy  till  the  non-periodic  portion  of  t—  attains  tin  limit 
-,  and  this  is  the  case  whether  -  fulfils  the  first  condition  of  eqni- 

tion  (2)  or  not.    When  b  is  negative  and  -  does  not  fulfil  tiie  fint 

condition  of  equation  (3),  then,  although  the  non-periodic  portiai 

du 
of  ^passes  through  rero,  the  motion,  except  at  that  instant,  is 

never  commensurable. 

When,  however,  -  does  fulfil  the  condition  above  mentioned,  h 
o 

being  negative,  and  we  have 


r'-ir')- 


then    commensurability  commences  and  the  equation  beconM 
changed  to 

(7) 


£._.-J.~(c -;->„, 


If  we  put  u=v+y,  y  being  a  constant,  v  is  by  h3rpotheai 
entirely  periodic.    We  shall  have 

w=y-j-ffl,  sin  0+a,  8in3fl+&c.      "I  /«^ 

-|-<T(c,8in20+c,8in2tf+&c.  J     '    '    •    •   ^' 

Where  the  coefficients  a,  a,c,c,&c.  being  affected  by  the  factor 

c~      to  various  positive  powers  all  ultimately  vanish,  m  approachea 

30 ,  and  the  ultimate  value  of  u  is  the  limit  of  y. 

When  the  non-periodic  portion  of  -^  has  the  limit  -,  that  is  -1 

dm  q  t 
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W  iD«y  reason  aa  follows : — Let  the  argument  of  lowest  multiple 
f  system  of  long  inequalities  considered  be  of  form  AM  — i-M,+c, 
tere  M  and  M,  are  re8p<jctively  the  mean  longitudes  of  the  comet 
nd  Jupiter,  h  and  k  are  integers.     When  commensurability  is  not 

ablished,  we  hare,  as  regards  the  non-periodic  portion  of 


dm 


dm       dm        dm       a 


ii-^y- 


ben  limit  is  attained. 


dm        dm       q 


(9) 


JM. 


lich  gives  the  ratio  of  the  limiting  value  of   ^  to  its  original 

This  value  is  probably  hardly  ever  attained ;  but  it  may 
li!i  be  shown  that  when  a  is  positive  the  diminution  of  major 
'  I  has  a  limit.     In  the  case  of  this  limit  we  have  the  equation 

du 

dm 


du  —  am  I     +  c 

d^~'  y 


Vdm 


(.0) 


TJ  includes  the  system  of  new  long  inequalities  thereto 
toropriate. 

[The  actual  course  if  rr  be  positive  and  5  negative  (6  is  supposed 
■all)  may  be  expected  lo  be  taking  the  following  eqoation  as 
lis,  namely 


dm 


•(r')-""f 


XJdm. 


Siipposp  the  comet-motion  being  supposed  direct  (corresponding 
ioh  negative),  is  smaller  Ihnu  that  due  to  exact  commensimibility, 
and  i«i  increased  by  means  of  the  exponential  till  exact  commen- 
•umbiiity  is  attained,  in  which  state  it  remains  with  constantly 
diminishing  coefticieuts  as  derived  from  equation  (7)  in  the  form  (8), 

Elded  '  fulfila  the  condition  of  equation  (2).     If  this  be  not  the 
,  then  commensurability  is  only  for  a  moment  passed  through, 
non-periodic  portion  of  -1—  continues  to  increase  till  commen- 
surability becomes  again  possible,  and  -   fulfils   the  appropriate 

Hkdition  wheD  compared  with  the  new  coefficients  of  U  belonging 
^  the  new  arguments  of  the  fresh  system  of  long  ineqnnlitiea. 
When    this   is   so,   commensurability   remains   with   diminishing 
Coefficients,  and  so  on. 
The  higher  the  order  of  commensurability  the  leas  is  it  likely 

-  will  fulfil  the  condition  proper  for  the  retention  of  that 

aensurability. 
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ive.  zsea  the  period  of  the  long  inequality  becomet 
-  -J  -_  A  ZTtsHk  <74Gein  begins  to  arise,  which  altimatelj  ends 
.   •  ..h.  Jitt'  .K  '.tzZBtsi  asymptotic  commensiirabilitj  when  tiie 

.:    •  iiiJueti.T-:--iifIiTT  has  been  established  there  is  no  secukr 

..!_      .  .■•       .•>:>!=--asi* :  in  fact,  the  absolute  perturbations  due 

■■ij  .li-L   — '.-uu-  terms,  which  exactly  neutralize  tliose 

— ..-..unr-.     -:.^  t-iplains  the  disappearance.     But  in  the 

..J...  ■-«     .T  :2e  special   perturbations,  as  in  Encke's 

..  ,-.  •^jj' -rr::!*  due  to  resistance  will  appear.    There  is 

...i-i-^iji.rr         irr  Theory  caused  by  an  abrupt  change  in  the 

:<iiiictiavjni.L.i-j  3as.  I  think,  been  already  established  in  the 

T.    .-  .■.:^:-h.-r  ~  -onier.  and  the  bulk  of  the  absolute  perturbatioiu 

.•.■^i,  .•juiec  ir«»  included  in  the  great  periodic  inequalities,  which 

_u  ;i£— :oJ-i-t3»(+/J,  where  E  is  mean  longitude  of  Encke's 

.^Ki,  J  :iie  :!iuue  of  Jupiter,  i3w+/3=  a  function  of  the  elements. 

W.  C.  Etass. 


CORRESPONDENCE. 

To  the  Editors  of '  The  Ohsei-vutory.' 
Some  further  Notes  on  Binary  Stars. 

Your  readers  will  no  doubt  have  corrected  the  misprint 
..iji  occura  in  my  formula  for  the  brilliancy  of  binary  stairs  in 
^-  ,08*  number.    The  correct  formula  is 


h  (i;)-(p;)-w- 


';ive  siuiv  computed  the  brilliancy  of  <t  Coronae  Borealis  »i 

0.    .  \  Opiiiuchi  at  fi6,  and  of  |  Bootis  at  0-34.     I  have  only 

..fi^.rd  'he  brilliancy  of  binaries  whose  total    light  has  been 

,«r-.4tii  fiiioiouietrically,  and  may  have   omitted  some  even  of 

>  o  "iit"  ^ery  high  brilliancy  of  y  Leonis,  I  may  say  that  I 
.,».aiu  vonsiilcnible  doubt  as  to  the  accuracy  of  l)r.  Doberek* 
...  '  io  sot  think  the  measurements  of  MM.  Eugelmann  and 
III-. Ill,  ^M«'ii  in  "The  Observatory  '  for  November  18S5,  can  b* 

V  uiiiou  •»'.(«  it.  though  Ihey  are  in  fair  agreement  with  those  of 
.:<.!  .>*.tiii  .'ft<er\ers.     Before  acquiescing  in  the  startling  results 

■>...  >v-»!  rviij  and  uiysi^lf  it  would  be  desirable  that  theorbii 

;.,•«  -«!W  >i)v>u!d  l>e  rcc-omputed. 

>  S.-tisfor  Hall's  recent  investigations  of  the  parallax  of  61 

..».  >  Ogni  arc  rather  calculated  to  throw  doubt  ou  the 
.  .. .  >  .  iiwsii^tions  on  parallax  generally,  I  venture  to  suggest 
...     u-*-*  -iiars  may  form  a  test  of  their  vaJue.    If  we  used,  as » 
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'  coroparison  star.  Hie  mhiar  tiar  of 
of  the  priDcipal  star  oa^tt  to  be 
result,  it  would  be  bob 
.  methods  ;  while  if  • 
vroold  be  further  ditrediledL 
respecting  which  we  are  ttiB  i 
Uiwriea  or  only  optiea%  dooMe. 
by  meacuring  the  relaine  [tUIt,  if 
[on.     If  tbev  are  not  pfcjrieaBjr 
would  probably  be  aenaUe. 

The  progreas  of  apeetroMopy  nay  give 
mation  on  the  safajeet  of  panDaz^M 
already  remarked.  If  tlie 
parallax  of  a  binary  atar  a 
motion  of  the  two  eampooenta  in  tbe  Eaa  tim^i, 
Irom  the  angular  Ammmaim  dt  tfce  oriat  and  tke  niatite 
in  the  line  of  tdgbt  we  can  cu»p«te  Ae  panDaz.  TUa 
might  al!>o  be  applied  to  aaiiilaiii  tlw  oxneteeaaaf  tfce  Ibotajr  tfcai 
variable  gtar!>  of  the  AlgoJ  type  are  biaariea,  tke 
caused  by  the  transit  of  a  dark  aatrfKtw  Am  Algal  aod  ita 
would,  on  this  theory,  rerolre  nmod  on  their  eoa 
grarity  in  a  very  shoit  pmod,  tliere  oodit  to  be  a  percntib'e  dtflcr> 
enoe  in  the  velocity  of  Algd  is  tbe  fine  of  aigM  wnea  he  ia  ai 
different  parts  of  his  orbit.  With  aO  the  atan  of  thb  ' 
diameter  (and  theiefone  pnibaUy  the  aiaaa)  of  the  dark  aaM. 
lite  must  be  conaideiaMe  when  eompared  with  that  of  tbe  priadpal 
star,  and  tbe  motion  of  tiw  latter  ant  therefbn  be  imnaidaiaMj 
perturbed. 

Aa  regard*  6  Cvgni.  I  do  not  know  what  eompariaoD  atar  Vro- 
feasor  Hall  employ^  ;  but  it  ocean  to  me  thai  he  may  hara  hit 
upon  a  star  which  belong*  to  the  aame  aysteo  with  the  principal 
star,  and  that  the  small  n«^tive  parallax  at  which  he  arrived  ia  om 
to  errnni  of  obserratiori,  the  true  relative  parallax  beiag  sen>. 
r^     Though  not  connected  with  my  sabject,  I  hope  yon  will  permit 
^hne  to  conclude  with  a  remark  aa  to  Mr.  I^mn'a  letter  on  the  colour 
^Bbf  Sirius.     I  agree  with  him  in  attaching  venr  Uttle  importance  to 
^patatements  on  the  subject  by  noii-a«tronomical  wn't«r«.     I  lately 
^"  read  a  description  of  the  Italian  nkies  by  Mr.  OaUenga  (quoted,  I 
think,  at  second-hand,  but  without  any  remark  by  the  writer  who 
quoted  it),  in  which  he  spoke  of  "  the  ruby  Bigel  and  tbe  sapphire 
Betelgeuse."    As  another  gpecimen  of  such  abnnditiM,  I  may  refer 
lljL  to  the  note  on  q  Argtis,  in  tbe  '  Life  of  Sir  W.  R.  Hamilton,  late 
^^Astronomer-Royal  of   Ireland,'  by  the   Bey.  B.   P.  Graves,  the 
^fcecond  volume  of   which  was  recently  issued    from    the  Dublin 
^^niversity  Press,     ilamiltoo  was  not  much  of  an  a«trouonier,  but 
*M  statement  is  jierfectly  correct,  if  bis  biographer  had  only  let  it 
alone.     Some  of  the  passages  which  are  supposed  to  refer  to  Hiriiis, 
however,  toe  probably  intended  for  Procyon. 

I  remain,  truly  yours, 
Dublin,  i8«7,  Feb.  j.  W.  H.  S.  MoHCK. 
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Satume — Trapeze  tP  Orion — Compagnon  de  Sirius, 

Je  crois  le  luoment  venu  de  tous  donner  quelques  detoilt 
8iir  les  observations  de  Saturae  quo  j'oi  faitea  jiuqu'ici  avec  moa 
equatorial  do  huit  ponces  de  Grubb. 

Le  25  deceinbri!  1886,  je  re<;u9  la  visite  de  M.  I'ingt'nieur  Tenn- 
stcdt,  d'Eugliien,  qui  m'avait  tiioioigiie  le  desir  de  t'aire  quelqoei 
obsenatioiis  avec  niou  rcfracteur  pour  en  eprouver  la  puissance. 
Lo  ciel  etant  d'niic  admirable  si-rcriite  pendant  la  soiree  de  oe 
jour,  nous  en  profi tames  pour  observer  Saturne  de  9_heure8  a  minuit, 
avec  les  admirables  resultats  quo  voici: 

Lft  plaiiete  supportait  tri's-bien  les  groasissements  de  450  et  d« 
650  fois  ;  nous  aptTcevions  la  division  d'Eiicke  sous   forme  d'un 
trail  noir  sur  les  deux  anses  et  celn  sur  une  certaine  ctendoe  de 
celles-oi ;  la  division  Cassinienue  se  voyait  admirublenient  sur  tout 
le   pourtour,   ii    I'exccption    de    la   region   eacliee    par   le  globe. 
L'anneau  B  app.Traissait  forme  de  trois  regions  eoncentriques : 
I'fxti'rieure  trt's  brillantt",  la  nioy«'nn«  tn'-s  logeremeut  e8ton)pee,ls 
plus  interieure  tn''s  siimlire.     A  rititrrieur  de  cette  derniv^re  le 
niDutraii  rannenu  ohsonr,  d'une  teiiito  pourprc  violnt-ee ;  il  »'ct*ii- 
dait  jusqu'ii  la  nioitie  de  la  largeur  des   lunules  somhres;  chose 
remarqufible,  eet  annean  obscur  m'appiiraissait  sepikrc  do  ranneMi 
B  par  une  division  nussi  noire  que  la  division  L'nssiuienne,  peut- 
Otre  plus  large,  ap[)arai.ssant   comme   nn  ruban  noir  sur  le  fond 
sond)re  de  re«  regions  ;  il  s'agit  evideinment  id  de  la  di?ision  da 
Btruve. 

Sur  le  gloto  lui-mOme,  nous  avons  remarquo,  en  allant  du  norJ. 
au  sud  :  1",  la  prujeetion  de  rannenu  obscur:  2°,  les  traces  d'une^ 
bande  sombre  cai'lice  en  partie  par  l'anneau  et  app.iraissaut  surionr- 
vers  les  lxirdr<(lu  dis<iue ;  3",  uue  zone  brillantt' ;  4°,  une  bande  tiii^i^ 
grise  ;  5°,  une  lono  trt's  brillaute;  C°,  une  lianiK'  line  noire;  7",  aitf 
dessus  do  retle  diTiiitre  une  region  assc/.  luiilornicment  ombrce.^ 
rosee,  s'utendaiit  jusqu'ii  S°,  la  calotte  polaire  plus  sombre  et  tre« 
bleui'itre. 

L'ornliro  du  globe  sur  l'anneau  se  voyait  sur  Tanse  occideutale 
elle  scinUait  litnitett  par  uti  bord  concave  sur  l'anneau  B,  et  ce  boi 
ce  relev.iit  en  ftirniant  unu  saillie  sur  la  division  Cassinienne 

Nous  avons  jiige  le  bord  du  disque  et  le  bord  extorieur  di 
I'anne^iu  A  tangents  "  fort  pcu  prh  uu  gtid,  en  indinnnt  plulot , 
crf)ire  que  le  globe  faisait  une  tris  injime  saillie  ;  cepeudani 
com  me  lo  bord  de  I'ttiuieau  semblait  dcprimi?,  cchanere  au  coutat 
du  globe,  nous  no  cousidc-rons  pas  comrae  impotsibU  que  rannea*^-"" 
{lit  en  saillie  tri*  leyire,  cette  taillie  etant  alort  eaehie'daiu  Fombr  '"* 
da  ijlobe. 

Nous  reconniinies  &  la  fois   les  satellites  Japet,  Titan,  B]i^^^ 

Dioiio,  et  Telhys,  ___ 

.I'ai  continui'  raes  observations  de  Satume  iu8qti'i\  ttt  jour  et  ^—^ 

crois  pouvoir  dire  que  je  u'ai  pas  encore  retrouvc  une  occasic::^^ 
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1  farorable ;  j'ai  reva  pourtant  tous  les  details  inentionncs 
(Hienua  et  je  les  ai  fait  oonstater  par  d'autres  perwnnes  encore, 
ootamment  par  M.  De  Heen,  de  I'Acndcmie  royale  de  Ik-lgiqiie, 
qui  a  vu  oomme  moi  la  division  d'Encke,  et  celle  de  Struve ;  nous 
lions,  deplus,  coDStato  la  visibilit*-  du  globe  <i  travers  Vannenn  obscur 

Iet  observe  le  satellite  Encelnde.     J'ai  vu  ce  satellite  diffitilo  tri'S 
Kgnlierement,  et  non  seulenient  b  rppoque  de  ses  olongations.     En 
ce  moment  I'annoau  obscur  setnble  toiijours  grisiitre  «t  les  divers 
delails  !«embleut  devenir  plus  dilliciles  i  voir.     Je  dois  dire  que  la 
division  d'Encke  ni'a  toujours  paru  plus   visible  xur  I'anse  occi- 
di:ntale  et  celle  de  Struve  sur  I'anse   orientiiie.     Mais  j'aurat  le 
plaiiir  de  voua  envoyer  d'autres  details  u  ce  suji'l,  de  tneme  ((u'au 
sujet  de?  apparences  tuccauriva  de  rombre  du  globe  que  j'ai  suivies 
ivec  graiide  attention. 
Je,  me  pennels  de  vous  citer  un   fait  qui  prouvo  avec  quelle 
inspection  on  doit  envisager  la  variiibilitoapparente  decertaines 
liles.      La  5*  et  la  6'  ctoile  du  trapeze  de  la  ni'-luileuse  d'Orion 
t  t't^  oojisiderees  comme  varialiles  par  cerlaius  observivleurs  ;  je 
iiis  loin  de  contesler  cette  opinion,  ninis  je  crois  que  I'observation 
rante  merile  d'etre  citee :  hier,  7  fevrier,  par  h  brillinit  clttir  de 
I,  je  dirigeiii  Tcquntorial  sur   le   trapeze,   apres   avoir  observe 
turne  et  (Sirius  avec  le  grossisscment  de  150  fois,  et  je  fus  stupe- 
it  de   voir    la    5'  et   la   6*    ctoile    avec   une  nellelr,  viie  facilite 
nouifn;  sans   doute   la  mise   au    point   ctait  d'uiie  perfection  re- 
isrquahle.    Cependant,  conime  il  arrive  souvent,  je  m'inuiKinai  qu'il 
■tait   possible  de  voir    one    image  plus  belle  encore,  et  j'essayai 
de  modifier  un  pen  la  niise  au  fwinl.     Aussifol,  tnndis  que  la  5* 
Aoile   restait  bien  visible,   la   6"  devint  plus  difHcile  et  disparut 
par  mojuenls.     Je  in'effor^ni,  niais  en  vain,  de  retablir  la  mise  au 
point  primitive,  je  ne  retrouvai  plus  cette  admirable  visibilite  de 
la  6'  ctoile  que  j'avais  constat t*  d'abord. 

Je  faia  eu  ce  moment  des  essais  sur  la  visibilite  du  compngnon 
de  Sirius  et  de  Mimas  avec  mon  huit  pouces,  et  j'aurai  le  plaisirde 
tous  en  faire  connaitre  les  rcsultats  *. 
Je  vous  prie,  Messieurs,  de  bien  vouloir  me  croire 

Votre  bien  devout, 
tooTMn,  lo  8  KtHot,  1887.  Dr.  F.  TKBDr. 


Photographij  and  the  Determination  of  Stellar  Parallax. 

In  tbe  last  issue  of  the  '  Observatory '  1  find  the  report  of 
•  criticism  on  a  communication  of  mine  to  tlie  Koyal  Astronomical 
Society,  which  I  think  re(|uires  some  brief  notice  on  my  part.  Mr. 
Wnyiird,  according  to  yotir  report,  questioned  the  possibib'tv  of 
■"easuring  (as  I  alleged  that  I  had  done)  distances  between  stars 

'  Je  rotirre  mn  lettrc  pour  TOUS  dire  que  je  viena  d'aperoeroir aveo  certitude 
w  tompsgnoD  de  Sirius. 
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impressed  on  photographic  plates,  so  as  to  oSord  an  accurate  de>- 
termination  of  the  jmrallax  of  6i  Cygni.  He  expressed  the  opinios 
coniidently  that  I  had  been  measuring,  as  it  were,  the  distaoces 
between  heaps  of  shingle.  If  this  opinion  were  correct  mj  case 
would  be  pitiable  indeed,  for  during  the  last  eight  months  there 
have  been  made  more  than  thirty  thousand  such  measures  on  OTer 
two  hundred  photographic  plates.  If,  however,  1  leave  opinion 
and  come  to  the  unprejudiced  facts  of  the  esse,  I  tind  that  the 
star-images  impressed  are,  thanks  to  careful  manipulation,  verj 
definite,  hard,  block,  circular  dots,  varying  from  about  -ooj  in.  to 
•005  in.  in  diameter,  and  there  is  of  course  no  real  ditficulty  iii 
bisecting  such  circles  as  these.  There  is,  indeed,  a  slight  fringe  of 
discreet  dots  visible  round  these  images  when  viewed,  for  tbe 
purposes  of  measurement,  with  alwut  the  power  of  twenty  on  tbe 
microscope  of  the  macromicroraeter,  but  not  such  as  practically  to 
increase  or  interfere  with  the  exactness  of  the  measures. 

The  Astronomer  Boyal's  responsible  judgment  is  much  more 
according  to  knowlege,  and  I  entertain  with  him  the  conviction, 
expres-sed  in  your  last  issue,  that  "these  accordant  results  obtained 
by  the  photographic  method  prove  it  really  the  best  and  most 
economical  for  determining  the  paralhuc  of  stars."  These  shingles 
must  be  subjective  not  objective  ;  they  certainly  are  not  found  od 
the  photographic  plates.  I  am.  Gentlemen, 

Your  obedient  servant, 

Univoraity  ObMrratory,  Oxford,  C.  PeITCHABD. 

1887,  Feb.  18. 


The  Argentine  General  Catalogue. 

Genttjimek, — 

In  your  brief  review  of  Dr.  Gould's  last  great  work  yoo 
have  hardly,  it  seems  to  me,  done  him  justice.  You  have  not 
drawn  attention  to  the  astonishing  anionnt  of  work  executed  at 
Cordfibu  generally  or  condensed  in  this  Catalogue  specially.  It  is 
simply  amazing  I — 250,000  sep.'irate  observations  of  both  element 
obtained  with  one  instrument  in  scarcely  more  than  seven  yi 
and  all  completely  reduced  in  three  or  four  years  more  I  Xothii 
[ike  it  has  ever  been  Ituown.  They  say  comparisons  are  odiouil 
nothing  but  a  comparison,  however,  will  give  any  idea  to  the  majori 
of  your  readers  w hat  energy  is  implied  in  the  abo>e  figures.  Tl 
number  of  such  observations  obtained  at  Greenwich  inseten  yi 
is  about  25,000  :  at  any  other  observatory  in  the  world  not  half 
many.  Since  its  fouiijatiou  in  1839  I'oulkova,  with  its  immense 
staff,  has  not  in  the  aggregate  produced  so  much  work.  Tbe  in»- 
mense  labours  of  Lalande,  of  Uessel,  even  of  .Stone  at  the  Oape, 
sink  into  iusignificatice  beside  those  of  Guuld.  It  is  not  possible, 
either,  to  say  that  the  work  was  hurried,  and  therefore  indifferent 
in  quality.  No  detail,  foUowud  in  any  other  establishment  to 
ensure  accuracy,  was  neglected  at  (."ordoba.  The  magnitude  of  the 
work  was  only  rendered  possible  by  the  interest  token  iu  it  by  the 


I 
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indefatigable  Utile  band  of  assistonta,  amongst  whom  the  names  of 
JohuM.  Thcprae  and  Eugene  Bachmann  aro  pre-eminent,  the  former 
t^ing  credited  with  no  less  than  35,000  observations,  the  latter 
with  33,000. 

The  works  of  Stone  and  Gould  together,  aided  bj  that  of  Ellery 
at  Jlelboume,  have  now  so  turned  the  tables,  that  the  southern 
hMvens  are  more  completely  surveyed  than  the  northern,  and  so 
they  will  remain  ;  for  not  even  the  publication  of  all  the  zones  of 
the  Astronomische  Gesellsehnft  will  restore  the  equilibrium. 

Ill  your  comment  on  the  plan  adopted  for  printing  the  Catalogue 

you  almost  find  fault  with  the  ^viiig  of  each  year's  star-jdace  sepa- 

wtoly.     Writing  in  1881  Dr.  Gould  feared  that  the  |)ublication  of 

hit  obHervations  in  as  complete  a  form  as  he  would  wish  would 

(wcupy  so  much  time  as  to  render  them  almost  useless.     The  form 

tdofited  is  a  compromise  between  the  ledger  and  the  condensed 

rttilogue.     Great  as  would  be  the  advantage  of  having  tiie  ledger, 

it«ibiienu«  is  in  a  threat  measure  compensated  for  by  the  exhibition 

of  each  year's  results  separately  ;  and  as  these  separate  results  only 

di&r  in  the  last  two  units  employed,  the  mean  for  any  star  can  be 

ntd  off  with  as  much  ease  as  any  one  set  of  figures.     Ln  such  an 

immense  Catalogue  one  would  have  hardly  expecved  to  find  the 

•ntiual  precessions,  yet  not  only  the  precessions   but  the  secular 

'•viatjons  are  given.     I  am  ])roud  to  testify  my  profound  jidmi- 

mion  for  the  mind  that  could,  with  unllagging  energy  and  con- 

•ammate  ability,  put   in    useful    order  such   dismal    millions  of 

figuree. 

Harrow.  1887.  Jan.  17.  G.  L.  TUPMAH*. 

TTte  Outer  Ring  of  Saturn :  Encke'a  division  ? 

Odtixkuek, — 

Following  Mr.  Stanley  Williams's  letter  in  your  February 
bomber,  I  would  remark  that  the  shading  on  the  central  portion 
of  the  outer  ring  has  been  seen  with  great  distinctness  during  the 
present  opposition,  particularly  so  on  the  evening  of  the  26th 
•Ion.,  when  it  was  observed  by  Mr.  Arthur  Cottam  at  Watford, 
^nd  bv  myself  in  St.  John's  Wood.  This  mark  is  now  fur  more 
erideat  than  it  was  in  Dec.  1884,  when,  under  a  power  of  600, 
And  assisted  by  the  finest  deHnitiou,  I  could  see  but  faint  traces  of 
it  with  my  18-inch  speculum.  Yours  respectfully, 

J9  Circus  Road.  St,  John's  Wood,  N.  E.  ObeeK. 

1887,  Feb.  17. 

*  (Cot  Tiipmnn  hardi;  does  lu  juitice,  we  think,  in  ignoring  the  notioe  we 
pi¥«  of  Dr.  Oiiuld'd  work  nt  Cortloli  in  general  and  of  hb  Zone  Ontalogae  in 
nrticiilnr,  in  tlic  Number  of  the  '  Otwerratory '  for  Jainiarr  1885,  pp.  18-20. 
Wr  jicld  to  no  one  whomsoever  in  our  adioirntion  of  Pr.  Gould's  energy  and 
ability  ;  we  heartily  agree  with  Col.  Tupman  in  all  that  ho  »nj»  of  the  gigantio 
wrirk'bt-  hai  acvorapliHiied  :  and  we  are  gbid  to  hn«e  this  furtlier  upportiinitjr 
of  placing  on  mHird  our  uppreciatioo  of  the  high  wrrioe*  which  be  boa  rendered 
to  our  Bcionoe,— Editoili.] 
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Break-circuit  Chronometers. 

GElfTlEMElf, — 

Will  you  kindly  permit  me  to  correct  a  slight  error  of  istiiie 
ment  wliich  appears  on  page  55  of  your  Januurj  number, 
re<'eived  ? 

Col.  Tupman  is  mistaken  in  supposing  that  the  three  bi 
circuit  chronomelors  receutly  constructed  by  Dent  are  the 
instruments  of  the  sort  ever  made  in  Englantl.  Parkinson 
iFrodsham  fitted  up  one  for  me  in  1S77,  and  in  1S78  1  had  it  ii 
use  at  our  eclipse  station  near  Di>nver,  where  our  guest  Mr.  Rah- 
yard,  and,  I  pr»-.sume,  several  other  English  astronomers,  who  m 
various  times  visited  our  camp,  must  have  seen  it.  M 

At  that  time,  however,  break-circuit  chronometers  had  cefl4 
to  Ix;  a  novelty  in  the  United  Stales.  In  1872  the  Coast  Survn 
Observers  had  two  of  them  in  the  outfit  of  our  "  Hhemiaii  Expedt. 
tion  ;■' and  in  1S74  all  eight  of  the  American  Transit  of  Veif 
parties  were  sujiplied  with  them.  1  think  the  first  was  madelj 
Bond  A  Co.  of  Bo:4on,  in  1870  or  187  i  ;  but  Negus  of  N.Y., 
otht-r  makers,  at  once  followed  suit.  Tliey  have  been  in  com 
use  here  for  more  than  12  years,  and  have  quite  supplanted  cl 
in  all  field  astronomy  and  in  many  small  observatories. 
Princeton,  N.J.,  YouTS  very  truly. 

1S87,  Jan.  18.  C.  A.  YolTSG, 
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NOTES. 

The  Six  hrs-tn  Sathu.ites  of  SATrBJf. — Prof.  Asaph  Hall 
tinues  in  Appendix  I.  to  the  volume  of  Washington  Olwervaticr: 
for  1883  the  important  series  of  studies  he  has  been  making  dur 
the  last  several  years  on  the  orbits  of  the  satellites  of  the  ou 
planets.  The  present  memoir  is  concerned  with  the  six  ui= 
satellites  of  Saturn,  Prof.  Hall's  leading  purpose  h.iving  been 
determine,  if  possible,  the  motions  of  the  perisaturnia,  sim 
these  could  be  accurately  observed,  the  mass  of  the  ring  could 
found,  Bessel's  determination  of  the  mass  of  the  ring  from 
motion  of  the  perisatumium  of  Titan  being  unsatisfactory,  h 
the  influence  of  the  figure  of  Saturn  was  neglected.  The  obs 
vations  of  the  satellites  here  discussed  were  made  by  Pr^ 
Newcomb  and  Hall  with  the  great  Washington  reflector  in  i^ 
and  the  following  years.  Eor  Bhea,  Dione,  and  Tethys 
observed  places  have  been  compared  with  places  computed  from 
orbits  found  by  Dr.  W.  Meyer  and  corrections  to  his  elem( 
have  been  deduced  therefrom.  The  result  of  the  comparison  sh' 
that  the  orbits  of  nil  three  satellites  have  practically  no  eccentric!^ 
whilst  circular  orbits  also  satisfy  the  observations  of  Mimas 
EucekduB  within  the  limits  of  probable  error.     The  five  it*-* 
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Mtellites  of  Saturn  therefore  move  in  orbits  which  are  sensibly 
dfcukr — a  remarkable  result  which,  of  course,  sets  asidB  all  consi- 
dention  of  the  motion  of  their  lines  of  apsides.     Prof.  Hall,  how- 
ever, draws  attention  to  the  fact   that  the  observations  at  his 
diiposol  are  not  sufficiently  accurate  to  afford  the  means  of  deter- 
aiining  the  eccentricity  for  the  three  inner  siitoUites.     Some  more 
»uct  means  of  observation  than  that  offered  by  the  lilar  tniuromoter 
Fis  needed ;  perhaps  observations  of  the  conjuni'tians  of  the  satellites 
rith  the  ends  of  the  ring,  the  Cassiuinn  divisiou,  and  the  sides  of 
Uie  ball  might  prove  more  effective. 

Prof.  IlftU  has  computed  the  mass  of  Soturn  from  the  elements 
found  for  the  four  outer  of  the  six  satellites  observed,  and  obtains 


})e  following  mean  result: — M=8478-7xno> 
.  Meyer's  value,  M=3 


closely  agreeing  with 


The  live  inner  satellites  move  in  the  plane  of  the  ring  :  or,  at  least, 

«>  nearly  that  they  may  be  assumed  to  do  so  in  all  calculations  of 

ttieir  motions.      It  is   therefore  easy  to  supply  tables    of   their 

[Xnotions,  and  Prof.  Hall  furnishes  them  at  the  end  of  his  paper, 

together  with  the  elements  of  the  ring  for  the  period  1875-1950. 


XoT^  SoLAB  Eclipse  of  1886,  Augcst  29. — At  the  meeting  of 

Soyal  Society  on   1886   Dec.  16,  a  preliminary  account,  by 

;pt.  D.arwin,  of  the  observations  of  the  eclipse  of  the  Sun  at 

renada  in  last  August,  was  read.     The  principal  int^erest  of  this 

mauication  relates  to   (he  results  Copt.  Darwin  obtained  with 

coronagraph,a  retlecting  telesfope  arniiigod  like  that  employed 

*f  Dr.  Iluggins  for  obtaining  photogrnphs  of  the  coronn  at  other 

"nies  than  during  eclipses.     The  practicability  of  this  method  was 

be  tested  in  two  w.iys — ist.  By  compariug  photogMphs  taken 

fore  or  after  the  eclipse  with  pliotojjraphs  of  the  corona  taken 

during  totality,  a  similarity  of  i'orm  indii'iiting  that  the  corona  had 

photographed.     No  such  aimihirity  l)etween  tho  lialoes  on  the 

I  exposed  in  full  sunshine  {of  which  a  considerable  number 

taken  on  Aug.  28)  and  the  true  corona  has  yet  been  traced. 

snd.  To  take  photographs  during  the  partial  pha.ie  ;  then,  if  tho 

light  of  the  corona  produces  any  effect  on  the  plate,  the  limb  of 

the  Moon  should  be  vi>iible  against  it.     None  of  the  plates  taken 

dunng  the  partial  phase  show  the   Moon    eclipsing   the  corona, 

aud  many  show  what  is  unmistakably  a  "  false  corona,"  i.  t.  aa 

increase  of  density  in  front  of  the  Aloon.    The  results,  therefore, 

*M'  adverse  to  the  possibility  of  obtaining   photographs   of    the 

©orona  in   sunlight ;    but   Capt.   Darwin  does  not   consider  that 

lie  method  is  yet  proved  to  be  impossible.     The  trial  was  not  con- 

•^'usive,  because  the  conditions  were  very  unfavourable.     In  order 

*«  reduce  the  air-glare  to  a  minimum,  the  air  should  be  clear  and 

^'y,  the  Sun  near  the  zenith,  and  the  station  at  a  considerable 

^ elevation.     Buc  at  the  time  of  the  eclipse  the  air  was  saturated 


durinf 

PHKt 
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Sua  low,  and  tfie  rtslion 
'  impreesion  that  the 


■~^^^-  ^  Seabroke  has  publinhed 

*  we  kam  that  the  iiistru- 

■•*■■*  ■nother  sj)ectroscope, 

■■*  oi^ecta,  has  been  pro- 

■•  Ifce  acaaares  of  double 

B  a^  «  H^i^Baa  lisring  been  made, 

^^  ._^  *•  M«nii  luent  of  motion 

«C  ai^  «ift  Ike  apeciraaoape  on  the  reflector, 

■•  •  ""^"^    Tbeap  observationi,  u 

I  a£  ynaawa  Tears,  have  been  pub- 

rftfca'llaKSljjrotioee.' 


PABAiiAX*.— la  this  paper  Prof. 
wtA  tiw  ndueUona  for  four  stan, 
taUe:— 


Panlkx. 

+«''"»«3±«"«»oi. 
— o  -oiiio  -0077. 

+«  •«34±o  ^»55- 
+0  -aToio  10101. 


Ko.  of 
Obs. 

JO 

54 
III 

■at 


C.M.T. 

B  At 

■  ivtS79^ 
^■«^  PtaLHd 

>dbo<«.    Itawrha 
^FtaCHalTk 

that  " 


TilAfidd  Obaenratory,  hiving 

of  Ab  ofaaerratkHis  of  a  Lvne 

L  to  Waahington  Obaerrt- 

tpmJtan  vae  implied  with  1 

(iaeoqwrating  ia  the 

Mill  null  ml  ii\.  with  the  nm^ 

thifk  Sir  B.  S.  Ball,  uing  «» 

■  ioond  for  the  panllax  of  6  B 

054.    Gtmerallj  Prof.  Hall  renuub 


laa  ohaerfatkms  for  stellar  panJkT  give  results  thit, 
found  bj  other  abeemn.    This  is  Bhown 
■tnkbi^j  in  the  caee  of  61  Crgni,  since  the  parallax  of  thit 
Ian  been  foond  by  several  astroaameTs  to  be  verr  nearij  +0"'; 


i 


The  kew  Ajlool-Vajuablb  is  Croxirs  t. — Further  obserystioM 
seem  to  indicate  that  the  period  of  this  interesting  object  is  sbout 
three  days.  Mr.  Chandler  gives  the  following  elements  for  it  :— 
1886  Dec.  9''  6"  22°'  Camb.  M.T.  +[2*  23"  56--o]  E.  From  these 
t'loments  the  following  ephemeris  is  derived  (Washington  M.T.);— 
Feb.  j8<'  4*"  15"";  March  3^  4"  ii°",  6'  4"  7-,  9*  4*  3". 

*  WMhingtoo  Observations  for  1883  i  Appendix  EL 


'bobaslk  hew  Variable  in  Andhomeda". — Mr.  Backhouse 
i»  that  38  Andromedffi  is  probably  variable  within  small  limits 
d  in  a  short  period.     It  is  possibly  of  the  AJgol  type. 
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Motion  or  the  Luwab  Apsides. — We  regret  to  notice,  in  tho 
idereal  j^Iessenger '  for  February,  a  "  paradoxical  "  article  by 

'.  E,  Colbert  on  the  above  subject.  It  may  possibly  have  beeu 
Iteoded  for  a  joke  :  if  so,  it  is  a  poor  one,  and  the  editor  sho\ild 

e  indicated  its  character  for  the  benefit  of  the  uninitiated. 


NiMU  OF  MiKOB  Planets. — The  new  Minor  Planet  No.  264, 
tovered  by  Prof.  Peters,  has  been  named  by  him  Libussa. 
6. 256  has  been  named  Walpurga  by  Herr  Palisa. 

^^KAstronomische  Nachrichten  No.  2766  contains  an  exhaustive 
^^Haon  by  Dr.  F.  Scheiner  of  the   star  magnitudes  of  the 

ffimnetris  Argentina'  (Gould),  with  those  of  the  catalogues 

Beeeel,  Argelandor,  Lalande,  and  iSchjelierup. 


EUmenlt  uiul  Ephaneru  of  Cornet  1887  h  (^Broohi,  Jan.  22)  t. 
By  Dr.  H.  Oitestieim. 

U  following  elements  have  been  computed  from  observations 
•de  at  Strasaburg,  Kiel,  and  Paris,  on  Jan.  25,  27,  and  29  re- 
•ctively.     Parallax  and  aberration  have  beeu  taken  into  account. 

T=i887  March  18-8369,  Berlin  M.T. 

T-iJ 161^    8'  18') 

St,  280  37     6  I  Mean  Eq.  i887'o. 

»     103    51   21  J 

log; 020722 

AXco8/3=  —2",  and  A/3  =  +2". 


Ephemeris  for  Berlin  Midnight. 


26. 
2. , 
6. 

10. . 


R.A 

h    lu      s 

3  >5  58 
3  30  26 
3  42   12 

3  52     8 


Dccl. 

+  58°  58-1 
54  307 
50  19-3 
46  26-5 


Log  A. 
0-I317 
0-1456 
o'i6i3 
0-1783 


Log  r. 
0-2I35 
0-2II3 
0-2095 
0*2083 


Bright- 
nc». 
1-2 

I-| 
1-0 


be  brightness  at  discovery  is  token  as  unity. 

•  Liverpool  Afitr.  Soc.  Circ.  Uo.  1 5. 
t  Dun-Eobt  Circular,  No,  135. 


Comets  i^^if  c  tmd  d.  [No.  121. 

Elements  arid  Ephemeris  of  Comet  1 887  c  {Barnard,  Jan.  23)  •. 
By  Dr.  H.  Oppenheim. 
The  following  elements  have  been  derived  from  observations  made 
at  Harvard  College  on  Jan.  24,  at  Paris,  Vienna,  and    Padua  on 
Jan.  29,  and  at  Scarborough  ou  Fob.  3.     Parallax  and.  aberration 
have  been  taken  into  account. 

T=i886,  Nov.  26-46785,  Berlin  M.T. 

T  — ft 30°     i'  49"-2  1 

ft   257   48    17    4  1-MeaaEq.  1887-0. 

» 85  30    25  -2  J 

log  2  0-16398 

Ephemeris  for  Berlin  Midnight. 
B.A.  Dca.  Brigl*- 

1887.  h    m      a  01  I^g  ^-  I»g  r-.  atm. 

Feb.  26..   20  51  20     +45  44*1         0-3510         0-2872         0-69 

28..   20  58  34        46  50-6 
Mar.  2..  21     5  56        47  55-6        0-3567        0-2950         o'65 
4..   21   13  26         48  59-1 

6..   21  21     4         50     i-o        0-3631         o"3028         o'6i 
8..  31  28  50         51     i-i 

10  .    21  36  44         51  59-4         0-3700         o'3io5         0-57 
The  brightness  at  discovery  is  taken  as  unity. 


EUmentt  and  Ephemtris  of  Comet  1887  d  {Barnard,  Feb,  15)  t. 

By  Prof.  L.  Boss. 

A  vvw  comet  was  discovered  by  Mr.  E.  E.  Barnard,  Na-shviUs, 

Tennessee,  on  Feb.  15.     The  following  elements  are  dexivtd  from 

■observations  oa  Feb.  16,  18,  and  20. 

T=i887  April  6-77,  Q.M.T. 

«• 203    13'] 

Q      139    16  [•  Mean  Eq.  1 887-0. 

i  126      2 

iogq  9-8892 

Ephemeris  for  Greenwich  JMldnight. 
1887.  B..4.  Decl.  BH^tim^ 

h    m  o      , 

Feb.  28  4  16-8     +26  41 

Mar.  2  ....  3  56-7       29  21 

4  3  40-0       31  18       o-j8 

6 3  265     +32  48       0-32 

The  brightness  at  the  time  of  discovery  is  taken  as  unity.     Tbe 
comet  was  faint  then,  and  is  becoming  rapidly  fiiinter. 

*  Dun-Echt  Circular,  No.  1 36. 

f  Science  ObKrver  Internat  Cire.  No.  ix, 

— -        j^j^,j,^ 

No.  MI.  p.  134,  line  11,  and  No.  no,  p.  98,  line  lo  Gram  foot,  fie  BmcaHi 
riad  Australia. 

No.  118,  p.  I,  line  9  from  foot, /or  —  read  4-, 
No.  118,  p.  I,  line  8  from  fool, /(/r  +  rend  — . 
No.  119,  p.  71,  line  11  from  (00%  for  aixty-foarth  rtad  mXtj-itOx, 
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5ETl>fG  OF  THE  EOTAL  ASTRONOMICAL  SOCIETY. 

Fridfty,  Mflrch  ii,  1887. 
J.  W.  L.  Olajshcb,  ma.,  F.B.S.,  President,  in  the  Chair. 
Seeretary :  £.  B.  Kjtobel. 

Mtiiut«8  of  the  January  Meeting  were  read  and  confirmed. 

>.  Knobrl  announced  tliut  since  the  last  meeting  loi  presents 

'  been  received  ;  auiougst  them  were  a  copy  of  Sir  O.  Airy's 

tnmeriotl  Lunar  Theory,  and  photographs  of  a  portion  of  Cassio- 

bk,  of  13  Messier,  and  of  a  portion  of  the  Orion  Nebula  (G.C.  u  80) 

the  Brothers  Henry. 

Jlr.  Crostlrij  read  a  paper  giving  a  description  of  a  new  measur- 
rod  (which  was  exhibited  to  the  Meeting) ;  also  a  second  paper 
rJbing  an  apparatus  for  centering  the  mirrors  of  a  reflector. 
Oentrftl  Ttnnniit.    I  think  Mr.  Crosaley's  idea  of  the  complica- 
of  the  ordinary  way  of  measuring  is  rather  excessive.     As  far 
I  know  it  is  extremely  simple  except  the  plant.     I  always 
bought  Colby's  measuring-rod  was  a  mistake.     1  nave  always  held 
there  should  be  substituted  some  material  such  as  glass  or 
in,  which  would  give  only  a  small  coefficient  of  expansion. 
[■»«rr  much  doubt  whether  the  so-called  compensation  of  Colby's 
is  any  advantage  at  all.     Barring  that  difficulty,  which  causes 
deal  of   expense  for   plant,   I   am    perfectly  certain  the 
pie  IS  sound.     Mr.  Crossley  takes  up  hu<  bar  and  shifts  the 
,  stand  and  puts  the  bar  back  again  ;  but  where  in  the  security 
laay  motion  in  the  stand  ?  because  I  do  not  think  a  damp 
bid  it.     It  is  true  that  for  ordinary,  perhaps  for  retined, 
Piing  pur[)u8es  a  bar  like  this  may  answer  ;  but  1  am  quite 
DU  can  get  a  much  better  bar,  one  that  will  answer  all  geo- 
ical  purpoees.  without  nmterially  inore-ised  expense.     1  wish  we 
_  _,  see  inside  this  bar.     I  have  had  the  advantage  of  setniig  a 
ring,  wlucb  Mr.  CVosaley  gave  us  some  days  ago,  of  this  same 
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apparatus,  and  1  am  inclined  to  think  there  are  too  few  rollert 
inside,  and  I  am  not  sure  that  these  rollers  are  judiciously  placed. 
Many  years  ago  Sir  G.  Airy  made  an  investigation  of  the  number 
and   the  positions  which  that  number  of  rollers  should  hold,  in 
order  that  the  length  of  the  bar  between  the  dots  at  the  end 
should  not  change.     I  do  not  see  there  is  any  security  in  this 
particular  case  that  that  condition  is  fulfilled.     As  to  the  tem- 
perature of  the  bar    1  do  not  think  there  i»  any  apparatrs  br 
which  you  can  discover  it.     The  one  security  is  that  the  coefficient 
of  expansion  is  very  small.     1  have  a  belief  that  the  right  vrayto 
measure  a  long  base-line  is  to  take  a  strip  of  aluminiiuu  in  thv 
shape  of  a  tape,  something  like  a  steel  tape  or  something  that  i= 
extremely  light ;  you  could,  1  thuik,  use  that  with  the  g^eote^^ 
confidence,  and  my  belief  in  that  is  strengthened  by  the  fact  th»* 
some  one  in  Australia  lius  gone  into  the  question  and  shown  tb*^ 
the  proliablp  error  in  6oo  or  700  feet  of  steel  tape  is  very  amall  '< 
and  it  would,  1  think,  be  still  smaller  with  aluminium. 

Dr.  dill.     1  measured  a  base-line  a  mont'i  or  so  before  I  \ef^ 
South  Africa,  and  one  or  two  matters  in  conrection  with  the  base- 
line 1  should  like  to  mention  to  prove  that  General  TennantrB 
deprocatory  remarks,  with  reference  to  the  possibility  of  determin- 
ing appi-o.\iuiately  the  temperature  of  the  bar,  are  hardly  justitieJ 
by  fact;?.      Beginning    early    in    the   morning,    in    davlighl,   we 
measured  up  to  noon  with  a  continually  increasing  temjierature. 
and  we  niea-iurod  backward  with  a  continually  diminishing  tem- 
perature from  1  P.M.  to  sunset.     That  was  as  severe  a  trial  as  jwi 
could  put  upon  the  determination  of  the  temperature  by  insertini; 
therniomcters  whose  bulbs  went  into  wells  tilled  with  mercury. 
Well,  I  tell  you  that  the  probable  error  in  the  whole  base-Hiie  of 
5600  feet,  computed  from  8  sections  of  700  feet  each  measured  io 
this  way,  was  '015  of  an  inch  on  the  whole  distance  of  over  a  mile, 
which  corrcspond.s  to  a  probable  error  of  y.'cth  of  a  degree  in  tlie 
determination  of  temperature.     As  to  the  determination  of  the 
temperature  in  the  length  of  the  bar,  the  question  which  has  been 
pre.ssed  by  General  Tennant  is  more  in  relation  to  the  geodetical 
bases  than  the  ordinory  bases  which  are  referred  to  in  the  papo 
under  criticism. 

Mr.  RaHtjimt,  1  do  not  know  that  the  amount  of  accuracj 
claimed  follows  because  those  two  measures  made  by  Dr.  Gill  is 
the  morning  and  evening  matched  to  "oi  of  an  inch. 

Dr.  GUI.     These  were  not  measures  in  the  morning  and  event 
they  were  probable  errors  in  the  whole  base  of  a  mile. 

Mr.  lianyard.     Because  a  few  sets  of  measures  match,  I 
not  think  it  follows  that  the  probable  error  is  Nt'Z.     You  ODOOt 
assume  the  whole  error  is  caused  by  temperature.  _^_ 

Dr.  am.     "Why  not?  fl 

Mr.  lianyard.    There  are  a  great  many  other  sources  of  OT^^ 
Dr.  Oill.     It  would  tend  to  increase  the  probable  error  of  tbe 
whole. 
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.  Ranyard,     You  have  a  very  conflicting  problem  in  putting 
things  togotlier.     You  have  a  greiit  innny  other  thinjjs  besides 
peraturo  to  consirlep. 
Gill.     It  is  a  fair  probability  to  argue  from  such  a  large  test 

Crouley.     I  will  only  say  a  word  in  reply.     I  quite  accept 
ml  Teiinaut'g  criticism  with  regard  to  the  rollers,  but  the 
iy  i«  to  increase  their  number.     With  regard  to  the  chimps, 
eve  they  are  exceedingly  lirni  and  as  firm  as  you  can  make 
As  to  the  tempe.-ature  of  the  rod.  1  have  gone  on  the 
pie  of  making  tl  e  rod  as  near  as  possible  to  the  temperature 
e  atmosphere:  the  small  sectional  area  of  the  metal  favours 
It  is  blncl-ened  over  the  surface.     The  small  diffei-euce  be- 
I  the  attached  thermometer  on  the  rod  and  that  v;hich  was 
iched  and  simply  exposed  to  the  air  contirms  this.     I   aui 
r  disposed  to  question  the  ease  of  getting  the  temperature  of 
J  tape  if  it  is  exposed  to  the  Sun.     If  you  have  a  sky  covered 
clouds  then,  I  think,  you  may  make  good  ineAsurements,  but  1 
you  may  very  easily  get  wrong  with  the  temperature  otherwise. 

Bt.  Ahiicy  read  a  paper  on  the  Atmospheric  Transmission  of 
and  Photographically  Active  Light.  He  said  ; — In  his  publi- 
,  *  Beeearches  on  Solar  Heat,'  which  appears  in  the  professional 
I  of  the  Signal  Service,  Professor  fS.  P.  Langley  has  been 
hat  hard  on  those  astronomers  who  have  made  a  speciality 
iBening  star-magnitudes.  In  the  report  on  the  transmissi- 
of  our  atmosphere  for  light,  in  which  is  embodied  the  obser- 
Ds  made  by  his  party  at  Mount  Whitney,  and  which  appears  in 
lOve-named  volume,  he  says  "that  the  acti'nl  nbsorjitiou  mitjht 
ioe  what  it  is  customarily  taken,  or  40  per  cen. .,  instead  of 
r  rent.,  without  the  error  Ixiing  detected  by  such  observations 
I  now  made." 

a  paper  which  I  have  recently  communicated  to  the  Koyal 
y,  on  the  transmission  of  sunlight  through  our  atuosphere, 
B  described  in  detail  observations  which  I  have  carried  out 
Ig  the  past  year  on  this  subjt.Hjt,  using  the  visible  solar  spectrum 
5  particular  object  I  had  in  view.  The  definite  conclusion 
I  came  to  was  that  the  loss  of  light  followed  Lord  Bayleigh'a 

T  scattering  by  small  particles — I' =!«-'='*"  ,  where  I'  and  I 
B  transmitted  and  original  intensities,  .c  the  thickness  of  air, 
the  wave-length.  Now,  having  got  this  rty-tult,  it  was  easy 
struct  curves  of  luminosity  of  the  spectrum  For  i,  2,  3,  .  .  . 
ir-thickness  in  which  the  ordiniites  were  the  relative  iutensi- 
of  the  rays  transmitted.  Thn  areas  of  such  curves  when 
ucted  could  very  easily  be  found,  and  such  areas  would 
ent  the  total  luminosity  of  white  light  coining  from  the  Sun 
b  with  varying  thicknesses.  It  would  thtm  be  easy  to  see 
variation  from  the  law  usually  employed  in  stellar  observations 
occur,  and  which,  accordiug  to  Langley,  would  be  serious, 
w  in  question  is  that  J'=  In""*,  I'  and  I  being  t\\e  tra.\\STOv\,\«5, 
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and  original  intensities  and  a  the  coefficient  of  trongmigsioa,  ifl 
being  the  zenith   distance,   the  secant  of  which,   within  certmfl^ 
liinitH,  is  »  raeaHure  of  the  air-tliickiiess.     And  I  found  that  for 
thicknesses  of  from  i  to  5  atmospheres  the  logarithmic  formula  is 
more  than  a  close  iipproximation  10  the  truth. 

Having  arrived  at  this  conclusion  reg.irding  visual  observatia 
it  struck  rae  that  absorption  of  the  photognphic  spectrum  oui(l 
to  follow  the  same  course.     Now  in  the  '  Proceedings  of  the  Rojl 
tSociety '   I  have  given  a  very  careful  measurement  of  the  plioti 
graphic  sensitiveness  to  various  rays  of  light,  besides  which  1 1 
others  by  me,and  Iknewthe  air-thickness  and  the  spectral  lumlnnsiti 
on  the  (lay  when  these  lueiusures  were  taken.     Assuming  that  ' 
altra-violet  rays  olieyed  the  same  law  as  the  visible  rays,  it  van  i 
to  calculate  the  photographic  value  of  ea<:h  ray  for  any  air-thid 
ness  ;  and  this  I  accordingly  did,  and  found  that  the  calculated  1 
observed  values  agreed  closely. 

I  have  not  touched  upon  the  question  of  how  BtAT-magniti 
are  to  be  measured,  but  merely  ventured  to  give  a  means  of  appl 
ing  a  correction  for  loss  caused  by  the  atmospheric  traiisiTiiss 
It  appears  that  the  loss  of  those  rays  which  an>  photogrophiallj 
active  is  much  greater  than  the  visual  rays,  and  it  would  appear 
that  to  enable  a  [>roper  correction  to  be  mode  to  photogmphi  of 
stars  taken  at  different  dates,  the  visual  absorption  at  the  rime 
should  also  bo  calculated.  I  am  not  alluding  now  to  the  fact  that 
the  angle  included  in  any  star  photograph  is  small  ;  stars  on  ladi 
a  plate  may  be  compared  inter  at :  but  in  order  to  make  compan- 
sons  getieral  the  atmospheric  absolution  for  the  photographically 
active  rays  must  be  studied ;  and  it  is  absolutely  necessary  that 
the  spectinim  value  of  the  seusitire  salt  should  be  known  befoie- 
hond. 

Mr.  Common.  This  is  a  most  interesting  subject,  especially  to 
those  who  are  engaged  in  stellar  photography.  From  what  t'apt. 
Abney  says  there  is  no  doubt  the  total  effect  of  the  absorption  of 
the  atmosphere  is  the  same,  or  similar,  for  all  parts  of  the  optical 
spectrum,  whether  for  the  photographic  spectrum  I  could  liardlf 
gather.  From  one  or  two  remarks  that  Capt.  Abney  made,  it 
appeared  that  all  these  comparisons  were  made  on  fine  davs.  I 
should  like  to  know  if  he  found  any  indication  of  a  different 
absorption  on  other  days  than  those  line  d.iys.  I  should  ol«o  lib 
to  ask  CajJt.  Abney,  is  il  a  fact  or  not  that  we  may  consider,  fff 
all  practical  pur[)oses,  that  the  absorption  of  light  is  proportioned, 
not  only  over  the  whole  visual  spectrum,  but  also  the  photographic 
spectrum  ? 

Mr.  Ranyard.  I  should  like  to  ask  Cant.  Abney  whether  his 
observations  show  that  we  may  assume  that  the  atmosphere  i» 
colourless,  and  that  the  alworption  is  due  to  dispersion  of  light  k 
small  particles,  which  disperse  a  greater  proportion  of  the  Ught  of 
sh  ort.  wave-lengths  than  of  1  he  long,  according  to  the  kw  pointed 
0  ut  by  Lord  Ba^tevgji,  vii,  that  the  intensity  of  the  dispersed  light 


^en  the  pTriphw  ia  tke  tir  an  of  aadb  • 
N|v«  been  weaUend  aod  the  Uae  ia;«  haw  h(  Iwa 
rbera  thef  eat  off  dv  led  iiti  CtoB  ike  ifMlnBB  aad 
!!•  DMS  llffoagh  Toa  get  tte  gnea  eolMt^Md  that  ■  aft 
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duces  fog,  would  very  likely  call  that  a  very  dry  atmosphere ;  but  it 
is  nothing  approaching  to  the  dryness  you  get  in  tropic;il  countriw. 
I  am  perfectly  certain  that  what  you  want  is  something  between 
the  two — you  want  a  certain  amount  of  moisture.  But  there  i» 
another  matter.  As  regards  the  green  Sun,  it  so  happens  that  two 
or  three  times  in  the  last  sii  months  I  have  seen  a  green  and  a 
blue  Sun  in  steam  ejected  from  a  railway-engine.  I  have  come  to 
the  conchinioii  that  Oapt.  Abney  has — that  there  is  a  great  deal  in 
the  size  of  the  particles  of  the  condensed  st«am. 

Vapi.  Abneij.  I  may  say  I  quite  agree  with  General  Tennsnt 
about  the  dryness  of  Prof.  Langley's  atmosphere  being  detrimeutal 
to  good  light.  My  lirst  observation  of  the  green  Sun  was  when  I 
was  in  a  train,  .•^s  the  sterm  was  ejected  from  the  locomotive  the 
Nun  ap()eared  perfectly  green,  and  it  was  then  perfectly  eyideiit 
to  me  what  was  the  cause  of  the  green  Sun  which  was  so  much 
talked  about. 

GetirraJ  Teiiiintit.  I  am  going  to  give  the  meeting  this  evening 
a  sketch  of  a  paper  which  will  be  duly  printed  in  the  '  Notices,' 
and  which  doe-i  not  admit  of  being  read  out  with  advantage.  Its 
object  is  to  make  known  the  result  of  sundry  investigations  oa 
Parabolic  Eeflectort*,  into  which  1  have  been  led  by  questions  which 
have  been  put  me  by  Mr.  L'omtuou  in  connection  with  the  large 
instrument  which,  as  you  no  doubt  all  kiio.v,  he  is  making. 

In  the  Hrst  |)lace  1  have  investigated  the  formula!  necesaij 
for  determining  the  dimeesious  of  the  flat  of  a  Jsewtonian  or  the 
small  mirror  o.'  a  Cassegrain  or  (Iregorian,  so  as  to  give  a  field  of 
a  required  diameter.  1  have  shown  that  in  a  telescope  of  30  feet 
focal  'ength  and  60  inches  aperture  it  will  be  necessary,  in  order 
to  obtain  a  field  of  a  degree  in  di.imeter,  to  double  the  usual  siw) 
of  the  Hat  in  a  Newtonian  ;  and  for  one  of  2°  diameter  the  dia- 
meter must  he  nearly  trebled,  in  order  to  utilize  the  whole  speculum 
for  all  partfl  of  the  Held. 

I  have  next  proceeded  to  deal  with  the  focus.  I  have  shown 
that  for  rays  incident  on  the  centre  of  the  specidum,  the  focus  is 
perfect  for  rays  of  all  obliquities,  and  that  its  locus  is  a  sphere,  of 
which  that  portion  oF  the  axis  which  extends  from  the  vertex  to 
the  focus  of  the  p;ir.if)olii  is  a  diiimoter.  It  follows  that  for  tele- 
scopes of  king  forus,  viewed  cither  in  Sir  W.  Herschel's  way  or  in 
that  which  some  time  ago  Mr.  C'ouniion  described  as  the  lirachjr, 
the  imago  is  fairly  good.  The  field  is  curved,  however,  and  the 
diameter  of  it  must  be  small  for  good  vision. 

1  have  next  proceedi,'({  to  examine  the  question  of  the  unagu  of 
an  object  at  an  angular  distance  from  the  axis  of  the  paraboloid, 
which  axis  passes  through  the  centre  of  the  field. 

I  may  hero  desU  v\  ith  a  po'nt  which  lias  betiu  put  to  me,  and 
which  may  occur  (o  others.  As,  according  to  my  investigations, 
the  images  from  one  half  of  the  sjieculum  are  »o  much  better  tlun 
from  the  other,  would  it  not  he  possible  to  improve  them  by  a  stop 
(as  in  a  photographic  landscape  lens),  which  sbaU  allow  oalj  occen- 
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tricnlly  incident  rays  to  fonn  the  image  of  the  obliquely  seen 
object  ?  In  answer  I  would  point  out  that  the  position  for  such 
a  stop  would  be  in  front  of  the  speculum,  nnd  concentric  with  the 
axis  ;  but  this  place  is  partly  oc-cupied  by  the  plate  and  its  carrier, 
or  by  the  flat  in  the  Newtonian  construction.  Some  gaiu  will  no 
(kmbt  be  obtained ;  but  it  will  bo  found  that  when  the  ratio  of 
rturo  to  focal  length  i*  such  as  very  much  to  improve  the  image, 
obstruction  of  the  diaphragm  and  the  plate-carrier  together  will 
very  greatly  reduce  the  Ught. 

1  have  therefore  come  to  the  conclusion  that  the  reflector  is 
specially  adapted  for  small  objects.  When  it  is  desired  to  deal 
with  comparatively  large  fields,  we  must  look  to  achromatic  combi- 
nations in  which  the  power  of  dealing  with  eccentric  rays  is  so 
great,  and  where  the  character  of  the  image  can  to  some  extent  be 
modified  by  se'ecting  the  curves  of  the  lenses. 

Los.ly,  1  have  deduced  formula!  for  the  position  of  the  image 

formed  by  different  portions  of  a  parabolic  surface  when  the  object 

if  tmall,  and  situated  at  the  centre  of  curvature  for  the  vertex.     I 

barp  carried  the  approximation  far  beyond  any  possible  wants,  even 

■  specula,  fur  which  such  fonnulse  as  1  have  seen  are 

it.      I    trust   these  formulas  may  be  useful   in   testing 

fpecultt. 

Mr.  Ktiohtl  read  a  paper  on  the  images  formed  by  Reflectors  and 
tbcir  Aberration,  by  lyoi-d  Madaren. 

The  yl*fr««oi/icr  yfovdi  (who  occupied  the  Chair  for  the  rest  of 
5  evening  in  the  abseucti  of  the  President). — It  is  an  interesting 
ition  we  have  heard  discussed  in  the  papers.     It  is  evident 
it  the  application  of  photography  to  star-charting  and  similar 
»  introduces  quite  new  optical  considonitions  which  reijuire 
properly  investigated.     1  am  sure  you  will  return  thanks  to 
gentlemen  for  the  trouble  they  have  taken  in  considering 
IbeK  iiupo'iant  questions. 

Mr.  Knoftcl  read   a   paper  by  Mr.  Rohtrtii  on   a   Photographic 

Search  for  the  minor  planet  Sappho.     The  planet  was  recognized 

the  plates  by  its  motion  relative  to  the  neighbouring  stars,  and 

position  determined  by  measurement  from  these  stars. 

J/r.  Bryant.     I  may  say  the  measures  referred  to  in  the  paper 

ere  not    made  by  myself  but  by  Col.  Tupmau.     The  reason  I 

d  to  Mr.  Roberts  was  that  we  might  be  able  to  find  the 

If  of  the  ephemeris.     The  planet  was  discovered  previously  by 

Lohse.  of  Scarborough,  and  has  also  been  observed  on  the 

eridian  at  Dunecht. 

Mr.  Stone  was  called  on  to  read  a  paper  on  the  Moon  and  Alde- 

Iwran  ;    but  he  said  there  was  nothing  particular  in  the  paper 

Mcept  that  Aldebaran  was  not  occulted  at  Oxford. 

i/r.  Knohel.     I  observed  the  occultation  of  Aldebaran.    It  was 

ulted  with  me  for  9"  10'.     The  only  remarkable  point  was  that 

thf  star  glided  out.     It  did  not  disappear  instantaneously,  but 

glided   out  ;   it  reappeared  instantaneously.      We  have   a   not-e 
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from  Mr.  Elger,  of   Bedford,  which  refers  to  a  near   approach 
of  the  Moon  to  Aldebnran  ;  and  we  have  also  a  paper  from 
Kev.  iS.  ,1.  Johnsou,  who  observed  at  Melplash  Vicarage,  Dor 
aud  he  observed  the  oci-ultation  and  gives  the  time  of  immersia 
and   emersion.      We    have   also   a   note   from    Mr.   Prince, 
observed  it  at  Crowborough. 

Mr.  Turner.     Mr.  I>ewis  and  myself  independently  observed  tt 
the  reappearance  that  the  »tar  was  bisected  by  some  proiiiineno^H 
on  the  Moon's  limb,  giving  the  appearance  of  a  double  image.    Tht^^ 
disappearance  was  instantaneous. 

Capl.  Nolle.     1  also  observed  the  occultation  ;  and  it  is  a  veiy 
striking  thing  that  there  should  be  such  a  sensible  parallax  of  th 
Moon  at  so  short  a  distance,  for  my  obsen-atory  is  only  4^  mill 
from  Mr.  Prince's  :  yet  at  my  observatory  the  star  was  behind  th 
Mood  for  the  best  part  of  a  minute  longer  than  at  his.     \\Tien  if 
emerged  its  defiuilion  was  sharp.     The  disappearance  was  instan- 
taneous and  almost  at  the  Moon's  north  point ;  and  when  it  r»a 
appeared  I  could  see  the  iirst  diffract  ion -ring  round  the  star, 
never  was  so  much  impressed  with  the  absence  of  an  atmosphe 
about  the  Moon. 

The  C/inimian.     We  have  present  amongst  us  to-night  a  distil 
guished  American  astronomer — Dr.  Klkin.     If  he  v^-ill  give  ua 
account  of  the  work  on  which  he  i.n  engnged.  it  will  no  doubt  be  ( 
great  interest  to  tiie  Fellows  of  the  Sm-iety.     He  has  been  workin 
hard  with  the  hfliotnefer  for  some  time  past ;  and  I  shall  be,  1  am 
sure,  speaking  the  feeling  ol  the  meeting  when  I  say  we  shall 
glad  to  hear  an  account  of  his  obsenations. 

Dr.  Elkh\.     1  have  not  quite  iinished  all  my  work  that  I  int 
to  do,  and  on  which  1  have  been  engaged  during  the  past  thr 
years ;  but  a  portion  of  it  1  have  finished,  and  that  portion  is  wi 
reference  to  the  group  of  the  Pleiades,  which  I  took  up  for  tl| 
first  piece  of  work.     1  suppose  you  will  remember  that  fiessel ' 
his  beliometer  took  measurements  of  the  Pleiades  ;  and  it  is 
some  interest  to  repeat  the  observations  by  the  same  metliod. 
will  not  trouble  you  w  ith  any  details,  but  perhaps  a  jioint  of  some 
general  interest  will  bu  with  regard  to  the  internal  motions  of       ~ 
group.      The  motions  are  very  small.      1  found  I  had  to  sing 
out  from  nil  the  stars  those  which  do  not  l)elong  to  the  cluster. 
If  you  tnke  any  portion  of  the  sky  you  will  find  a  certain  number 
of  stars ;  and  here  we  have  a  great  numl>er,  and  probably  some 
belong  to  the  group  and  some  do  not.     I  think  I  have,  by  nie 
of  the  motion,  singled  out  those  that  do  not.     That  is  bv  kuoui 
the  absolute  motion  of  the  group  deduced  from  the  Greeuwi^ 
observations.     Thus  if  Tauri  moves  about  5"  in  a  century.     Among 
the  52  stars  which  1  have  taken  from  Bessel,  there  are  six  of  whie~ 
the  motions  a])j»nrent!y  an;  just  exactly  in  the  reverse  direction 
nearly  so,  ns  if  they  would  be  left  behind  by  the  group.     Thcwe  1 
belong  to  the  faintest  class,  and  Ihey  are  all  scattered  about 
group  in  different  positions,  exactly  as  if  they  do  not  belong  to  I 
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■group,  80  I  think  there  is  a  chance  of  their  not  belonging  t«  the 
group.     Now  if  we  take  the  number  of  stars  in  the  sky  down  to 

■the  9'3  magnitude,  and  divide  that  by  the  number  of  square 
Agrees,  it  will  come  to  7  or  8  per  square  degree.  You  would 
expect  to  find  7  or  8  stars  on  any  part  of  the  sky  in  that  area, 
and  here  we  have  six  stars  apparently  not  belonging  to  the  group  : 
BO  1  think  it  is  not  improbable  that  these  do  not  belong  to  the 
group,  so  that  these  will  be  the  six  stars  to  compare  with  the 
others.  1  do  not  think  1  will  trouble  you  with  any  more  details 
about  the  Pleiades.  The  work  is  nearly  finished  and  it  is  going 
through  the  press,  and  wUJ  come  to  the  Society  in  the  course  of 
time.  Since  then  I  have  taken  up  some  stellar  parallax  work.  It 
has  been  carried  on  for  the  last  year  and  a  half,  and  will  be  carried 
on  for  another  year  still.  1  am  taking  a  little  holiday  of  six  weeks, 
and  when  I  get  back  I  shall  probably  carry  it  on  for  another  year. 

BWe  have  commenced  on  the  system  which  Dr.  Gill  outlined  in  his 
paper  to  the  Society,  which  was  published  two  years  ago — that  is, 
taking  a  number  of  stars  of  each  niaj^nitude  and  trying  to  find  out 
their  mean  parallaxes  ;  and  1  have  started,  of  course,  by  taking 
the  brightest,  and  I  have  cho.Ken  (he  ten  brightest  stars  in  the 
northern  hemisphere.  Tbose  1  propose  to  observe  from  twenty  to 
thirty  times  each.  We  cannot  expect  to  get  a  very  accurate  value 
of  the  panilluies  with  so  few  observations  ;  but  when  we  have  300 
or  400  observfttionf*  of  the  ten  stars  they  will  give,  I  think,  pro- 
bably the  mean  value  of  the  parallaxes  of  the  ten  stars  ;  and  you 
may  possibly  have  some  knowledge  of  the  mi»au  parallaxes  of  the 
ist  magnitude  stars.  1  cannot  tell  you  any  definite  re.siilu  as  to 
the  parallaxes,  because  they  are  not  fini.shed.     (Applause.) 

»TIk  t'hairnuin.  You  huve  anticipated  me  in  returning  thanks  to 
Dr.  Elkin  for  the  very  interesting  communication  he  has  made  to 
the  Society.  It  is  a  most  important  result,  I  think,  which  he  has 
shadowed  forth  here  about  the  Pleiades,  hx^cause,  by  saying  that 
there  are  six  or  seven  stars  which  do  not  belong  to  tho  group,  ha 
implies  that  all  the  other  stars  are  connected  together.  That  in 
^L  itself  is  a  very  interesting  conclusion,  independently  of  his  indi- 
^{  eating  the  means  by  which  the  parallax  of  the  group  may  be  de- 
termined. 

The  following  papers  were  abo  announced : — 

\V.  a.  Frank).     "  A  proposed  Nomenclature  for  Star-colours." 
J.  E,  Gore.     "  Observations  of  the  Variable  Star  S  (10)  Sagittw." 
Uoyal    UhtcrvaUiry,    Cape   of    Good   Uope.      "  t)b8ervation8    of 

Comets  made  in  the  year  1886." 

O.  F.  Uhambert.     "  A  working  Catalogue  of  lied  Stars." 
V.L.  Prince.     "  Occultation  of  Aldebaran,  1887  March  2." 
»»'.  JJ.  Finlay.     "  Elements  of  Comet  1886  e  (Finlay)." 

.      W.  H.  Finlmj.     "Comet  1S87  u." 

Mev.  a,  J.  Johiitou.     *'  Second  Occultation  of  Aidebanm,  1887." 
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T.  O.  Elger.  "  Note  on  the  near  Approacb  of  the  Moon  to  a 
Tauri,  18S7  March  2." 

John  Tebbutt.  "  Observations  of  Winnecke's  Comet,  18S6,  made 
at  Windsor,  New  South  Wales." 

BoyaJ  Observatory,  Greenwich.  "  Observations  of  Comets  « 1886 
(Finlay),  h  1887  (.Brooks),  c  1887  (Barnard),  and  d  1887  (Bw- 
nard).'* 

C.  TimIiI.  "Observations  of  Comet  «  1887  made  at  the  Ob9e^ 
vatory.  Adelaide  "  (extracts  from  letters  to  the  Astronomer  Eojul). 

The  Meeting  adjourned  at  lo*"  o"  p.m. 


Liverpool  Astronomical  Society. 

Thd  sixth  meeting  of  the  Session  was  held  on  Monday  eveniag.  the 
14th  Miirch.  Mr.  W.  D.  11.  Deane,  M.A.,  occupied  the  cbiir, 
The  elucliou  of  23  members  was  confirmed,  and  10  candidates  ven 
nominated. 

It  was  proposed  by  Mr.  Thos.  Gwyn  Elger,  F.E.A.S.,  that  the 
Annual  General  Meeting  be  this  year  held  iu  Loudon.  The  societv, 
though  nominally  acsociated  with  the  city  of  Liverpool,  li«d 
assumed  a  national  character,  inasmuch  as  it  included  members 
from  all  parts  of  Great  Britain  and  Ireland,  and,  conseijueiitlj, 
ceased  in  any  way  to  remaiu  a  local  institution.  For  the  future 
we'fnri'  of  a  society  constituted  on  this  basis,  it  was  desirable  that 
an  annual  conference  of  members  be  held  at  some  place  conve- 
niently situntud  for  such  an  assembly.  A  large  proportion  of 
members  residitl  within  a  radian  of  So  miles  from  the  metropolis, 
and  it  was  iu  every  way  desirable  that  the  Annual  Meeting  for  1887 
be  held  there. 

Mr.  C.  A.  Defieux  seconded,  and  he  was  sure  it  would  receiw 
the  support  of  all  Iwal  members.  [Applause.]  The  anoual 
meetings  had  hifherlo  been  .injthing  but  representative.  A  few 
members  had  met  in  a  friendly  way  to  pass  the  accounts,  and  afttf 
a  few  mutual  compliiuculs,  the  annual  meeting  of  that  year  was  ft 
thing  of  the  past.  No  doubt  all  this  was  very  pleasant ;  but  it 
tended  to  make  things  run  too  much  in  one  groovei  and  a  little 
outside  criticism  would  be  beneficial  in  every  way. 

Mr.  >S.  M.  Daird  Gumniili  opjiosed  the  resolution.  He  thought 
it  would  b^^  quite  out  of  lieepiug  for  the  Annual  General  Meeting 
of  the  Ln-erjM)!  Astrouomieal  Society  to  be  held  in  London.  It 
conld  not  promote  the  intercourse  of  members,  since  it  would  be 
only  those  residing  in  the  metropolis  who  would  benefit.  He 
thought  it  would  be  detrimental  to  the  Society  to  do  anything 
which  could  iu  any  \^ay  interfere  with  the  continuity  of  its  history. 
The  imaginary  dilUculty  of  its  being  supposed  to  be  a  mere  I 
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affair  had  not  prerented  ita  rising  in  the  past,  and  certainly  would 
not  do  so  in  the  future. 

Mr.  James  Gill,  a  vice-president,  heartily  supported  the  reso- 
lution. Whatever  benefit  there  was  ought  to  be  shared  equally, 
and  London  had  certainly  the  first  claim.  It  was  impossible  for 
non-residents  to  appreciate  the  difficulties  presented  by  the  sup- 
position that  it  was  a  mere  local  affair,  or  they  would  see  they 
were  far  from  imaginary. 

Mr.  Walter  Saug  thought  it  might  be  as  well  neit  session  to 
hold  ordinary  meetings  in  different  towns,  on  the  lines  of  the 
British  Association,  the  preference  to  be  given  to  those  towns 
which  contained  most  members. 

A  paper  was  read  on  the  absolute  dimensions  of  a  star-duster 
by    Mr.   J.  E.  Gore.      The  globular  star-clusters,   consisting   of 
thousands  of  minute  stars,  were  some  of   the  most  interesting 
object«.     It  was  not  easy  to  understand  on  what  dynamical  prin- 
(dplee  such  an  immense  assemblage  of  bodies  could  exist  without 
interfering  with  each  other.     They  coidd  not  lie  at  rest,  and  it  was 
possible  that  each  of  the  components  described  an  ellipse  about 
the  centre  of  gravity,  which  would  probably  be  siluateJ  near  the 
centre  of  the  sphere.     One  of  the  most  remarkable  of  these  objects 
was  13  Messier,  which  lay  between  ij  and  i  Herculis.     The  number 
of  stars  in  tliis  cluster  was  estimated  by  Sir  W.  ilerschel  at  14,000, 
and  Admiral  i;^myth  stated  that  its  central  coudensation  must  be 
subject  to  no  known  bw  of  aggregation.     This  might  convey  the 
impression  that  the  component  stars  uear  the  centre  were  almost 
in  contact,     if,  however,  they  considered  the  cluster  as  a  sphere 
filled  with  stars,  the  apparent  condensation  at  the  ceulro  was  easily 
aocuunted  for.     Mr.  Proctor  was  of  opioiou  that  the  whole  cluster 
need  not  exceed  in  mass  an  average  ist-magiiitude  star,     if  they 
assumed  the  total  uioss  as  equal  to  twice  the  >Sun's,  it  would  give 
an  average  diameter  of  45,218  miles  for  each  component;  and  a 
Tery  simple  calculation  ou  the  above  assiunption  would  show  that 
so  tar  from  the  closeness  of  their  positions  being  reiil,  each  star  in 
this  wonderful  cluster  might  be  separated  from  the  next  by  a  dis- 
tance of  9000  million  miles  I 
[       111  a  second  series  of  the  rnicrometriial  measures  of  25  double 
stars,  Mr.  K.  J.  Tarrant  acknowledged  the  valuable  assistance  ho 
bad  received  from  Mr.  Herbert  fSadler.     His  experiences  during 
the  measurement  of  r  Cygni  formed  an  interesting  example  of  ihe 
liabihtyto  error  in  this  class  of  observation.     In  a  former  measure 
I  be  had  given  the  distance  of  this  pair  %s  i"'o8  ;  but  though  it  had 
I  since  been  regularly  observed,  it  had  only  been  noted  as  single.     Jt 
numed.  quite  impossible  that  it  could  have  closed  up  in  one  year, 
Ptfrfeat  once  led  to  the  coiicliisiou  that  the  ohject  he  had  measured 
m  1885  must  have  been  a  spurious  image.     This  was  corroborated 
by  the  observations  of  Prot.  L'.  A.  i'oung  with  the  Princeton  re- 
fractor of  23  in., and  by  Prot.  Asajih  Hall  with  the  26-in.  retractor 
at  Washington.     From  their  observations  the  distance  must  have 
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been  o"'6o,  which,  from  the  inequality  of  the  components,  would 
be  too  small  to  detect  with  his  aperture.  This  pair,  although  now 
beyond  the  reach  of  any  but  very  large  apertures,  was  a  most 
interesting  object,  as  later  measures  proved  the  distance  to  have 
sini-e  decreased  to  o""4o,  which  gave  a  period  of  less  than  50  years, 
probably  one  of  the  shortest  iu  the  northern  hemisphere. 

In  a  paper  on  the  temperature  of  stars,  Mr.  W.  H.  S.  Monck 
included  all  bodies  in  space,  whether  luminous  or  not.     That  there 
were  dark  bodies  in  stellar  space  the  existence  of  meteors  afforded 
conclusive  proof,  since  many  of  them  described  parabolic,  or  even 
hyperlKilic,  orbits.     Ag.iin,  there  was  a  class  of  variables  known  as 
the  Algol  tvjie,  \\  hich  strongly  suggested  the  periodical  transit  of 
a  dark  satellite  across  the  face,     further,  the  immense  body  of 
telescopic  stars  offered  strong  indications,  either  that  the  entire 
stellar  system  was  confined  within  a  measurable  distance  from  the 
solar  system,  or  that  the  light  was  absorbed  by  some  medium. 
The  great  difference  in  the  mass  of  known  bodies  confirmed  this 
conclusion,  as  from  Jupiter  downwards  the  scale  was  regularly 
pmgTf'ssive.      8ome  of   the  asteroids   were  very  small,  and  the 
satellites  of  Mars  still  smaller,  whilst  recent  observations  went  far 
to  prove  that  the  iiodiacal  light  aud  the  rings  of  Saturn  were  but 
the  cimcentrated  rellectiou  from  very  small  bodies  indeed.     There 
were  also  other  grovinds  for  extending  these  conclusions  beyond 
the  limits  of  the  solar  system.     The  masses  of  several  binary  stars 
had  lje«!n  determined,  and   these  differed  very  considerably  fro: 
each  other.     Now,  a  difference  in  size  meant  a  corresponding 
equality  of  temperatiuie,  aud  consequently  of   light ;    for  it 
evident  that  sniaJl  bodies  would  cool  much  quicker  than  larger  01 
and  there  was  no  reason  for  supposing  a  greater  initial  tempei 
ture.     A  remarkable  inst.'uioe  occurred  in  the  case  of  Sinus  and  i' 
satellite,  for,  if  they  could  rely  upon  the  computations  of  thei 
masses,  the  satellite  was  only  one  h.ilf  the  size  of  its  primary, 
The  relative  disparity  of  their  brilliancy  was  still  more  conspicuou 
for  the  satellite  was  fully  1 2  magnitudes  below  Sirius  in  the  usual 
scale.      Assuming,  then,  that  both   bodies  were  spheres  of  equal 
density,  Sirius  gave  one  thousand  times  the  light  of  its  companion 
for  each  unit  of  surface.     Spectroscopic  evidence  would  tend  to  the 
same  conclusion  ;  for  thoy  knew  from  practical  experimeiit   that 
the  more  highly  a  body  was  heated,  the  more  its  spectrum  waa^^ 
developed  at  the  violet  end,  and  such  differences  in  stellar  specti^^f 
might  reasonably  be  referred  to  the  effects  of  tenjperature.  ^^ 

Capt.  W.  Noble  contributed  a  note  of  his  observations  made 
during  the  recent  occultatioii  of  Aldebaran.  The  star  had  dis- 
appeared, almost  at  the  true  north  point  of  the  Moon's  limb, 
absolutely  instantaneously.  Its  reappearance  at  the  bright  limb 
was  a  beautiful  sight,  aa  it  flashed  into  view  in  a  valley  among  a 
small  niiigu  of  mountains  :  and  so  exquisite  was  the  detinitiou 
its  disk,  that  the  first  diffraction-ring  was  visible  in  contact  wi 
the  limb  of  the  Moon,  a  conclusive  proof  to  him  of  the  uoa- 
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Seletwgraphical  Notes. 

ciut«nce  of  any  lunar  atmosphere  whatever.  The  pronounced 
orange  tint  of  the  star  was  very  apparent  as  contrasted  «ith  the 
jilrenr  light  of  the  Moon.  Jsothing  in  the  slightest  degreo  resein- 
bliiig  projection  or  cliugijig  to  the  Moou's  limb  was  appsvrent.  As 
thf?  ."Society  had  an  educational  branch,  he  would  call  ntteiition  to 
tbo  raarkeid  difiference  in  the  duration  of  the  occulfation,  which  was 
i*iM>d  by  relatively  minute  displacement  on  the  Earth's  surfiice. 
His  observatory  was  situated  not  quite  32  milew  from  fireenwieh  ; 
but  this  relatively  small  distance  made  a  difference  of  7°'  7'  in 
th*  duration  of  the  time  of  oceultation  •.  whilst  at  the  Crowborough 
Observatory,  which  was  only  4^  miles  to  the  N.E.  of  his  own, 
there  was  a  difference  in  duration  of  i"*  27'. 

Mr.  T.  G.  Elger  continued  his  description  of  the  Moon's  surface 
bj  an  account  of  Petavius.  This  was  one  of  the  formations  which 
night  profitably  be  studied  with  even  a  2-iuch  telescofw,  and  was 
entilled  to  rank  as  one  of  the  most  important  limnr  formations. 

Mr.  A.  J.  Whalley  suggested  the  delineation  of  the  lunar  features 
on  n  brge  scale.  This  would  avoid  the  difficulty  of  representing 
minute  details,  often  in  a  very  inconvenient  position  at  the  tele- 
scope. The  sketch  might  afterwards  be  reproduced  on  a  smaller 
•ale.  Large  charcoal  sketches  of  Copernicus  and  of  some  Suu- 
idoIb  were  handed  round  for  inspection,  together  with  photographs 
«  the  same  pictures  on  a  much  reduced  scale. 

In  a  continuation  of  his  articles  on  telescopic  work,  Mr.  W.  F. 
Denning  treated  on  Method,  and  on  a  persistent  enthusiasm  in 
obMrvstion.  Nearly  all  the  most  successful  observers  had  been 
men  of  method,  and  recognized  a  certain  purpose  in  every  obser- 
«tion.  He  deprecated  the  too  common  practice  of  amateurs  in 
looking  up  an  object  for  the  simple  satisfaction  of  seeing  it. 

Papers  were  received  from  Mr.  S.  M.  Baird  Gemmill  on  Sus- 
pfcted  Variable  Stars  :  on  Shickard,  a  lunar  formation,  by  Mr.  C. 
M.  Gaudil)ert  ;  and  on  Quelques  considerations  sur  I'etude  des 
ftoiles  doubles,  by  Monsieur  B.  Lihou. 

The  Meeting  adjourned  at  9.30  p.m. 


Selenographical  Notes, 

Tbi  Eegion  srBBocuDrNO  Hebschel.  UifKECoBDED  Hru, 
THBouGH  Ptoleuaus. — The  rough  mountainous  district  bordering 
Ptoleiniius  on  the  south,  and  extending  northwards  to  the  Sinus 
ii,  was  admirably  seen  on  the  night  of  March  and,  when  the 
ling  terminator  just  grazed  the  eastern  border  of  the  great 
fd  pkin.  Between  8^  and  10''  the  definition  was  so  excep- 
tioiially  steady  that  even  with  a  power  of  384  on  ray  8J-in.  Calver 
wflertor  minute  details  came  out  with  a  sharpness  and  freedom 
■Torn  tremor  which  is  unfortunately  very  rarelv  e:iperienced.  At 
^i»  atage  of  illumination  the  interior  of  the  circular  ring-plain 
"sndwl  is  wholly  in  shadow,  as  is  also  the  oblong-ebaped  crater 
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on  the  south  wall.  The  shallow  formation,  n,  standing  on  a  wide 
tablelaud  ou  the  north  of  llerschel,  was  fullj  illuminated  with  the 
exception  of  a  narrow  serrated  band  of  shadow  due  to  its  low  west 
wall,  but  though  Neison  speaks  of  a  small  central  mountain  no 
Buch  object  could  be  detected  on  its  apparently  level  interior.  The 
well-known  deep  valley,  e,  classed  by  Schmidt  among  the  rill* 
(S.  319),  borders  llerschel  and  the  tableland  on  the  west,  and 
beyond  this  lies  a  large  grey  enclosed  plain,  A,  at  the  north-west 
corner  of  which  stands  the  conspicuous  crater  Reaumur  h.  From 
the  south  wall  of  this  latter  object  a  spin*  projects  which,  coi 
tinuing  southwards,  fi>rm8  the  western  border  of  the  plain.  Whil 
examining  this  enclosure  for  detail  I  bec-ame  aware  of  theexistem 
of  a  ver}'  delicate  rill  which  crosses  it  from  north-wt>st  to  sout' 
east,  and  runs  up  to  a  minute  crater  (shown  by  Schmidt)  on  tl 
eastern  side  of  the  enclosure  near  the  western  edge  of  the 
valley  «.  After  a  moment's  examination  of  this  object  1  foui 
that  it  extended  on  the  east  side  of  the  valley,  crossing  an  ap| 
rently  level  region,  and,  traversing  the  rocky  margin  of  Ftolemiii 
passed  on  to  the  floor,  ultimately  terminating  at  a  small  cnXet] 
Dear  the  north-east  side  of  the  formation.  It  is  certainly  one 
the  most  delicate  objects  of  its  class  that  1  have  met  with.  At 
times  of  best  definition  it  i-esemliled,  both  as  regards  fineness  and 
directness,  the  thinnest  possible  line  that  one  can  imagine  it  pos- 
sible to  trace  with  a  straight-edpe  and  drawing-pen.  On  the  floor 
of  Ptoleraiius  it  runs  between  the  shallow  crater  d  and  the  north- 
east wall  of  the  formation,  but  much  nearer  the  latter.  On  22 
April,  1885,  M.  Gaudibert  susjjeeted  the  existence  of  a  rill  running 
across  Ft-olemiius  from  the  north  side  of  the  large  depression  6  to 
a  craterlet  south  of  d.  I  am  able  to  contirm  this  observation,  h  ' 
r'dl  being  a  comparatively  easy  object  running  nearly  parallel 
tliat  whifh  is  here  recorded.  It  is  probable  that  both  these  defl 
extend  to  the  eastern  side  of  the  walled-ph»in  and  join  the  cuiioi 
crater-riU  shown  by  .Schmidt.  On  the  evening  of  March  2nd  thi 
remarkable  crater-row  on  the  south-west  wall  of  Herschel  was  a 
very  noteworthy  feature.  It  appears  to  consist  of  seven  distinct 
depreasioiiB  arranged  in  a  line  concentric  with  the  margin  of  tl 
ring. 

EUiL  NEAE  Paebt  A. — Between  7'  30°"  and  g""  o"  on  the  evei  _ 
of  March  3rd,  the  east  longitude  of  the  mortu'ng  terminator  being 
about  (7°  and  the  definition  very  favourable,  a  delicate  rill  wm 
traced  from  the  foot  of  the  north  border  of  Piirry  A  to  the  east 
side  of  the  curious  hook-shaped  formation  lying  south-weet  of 
Parry  and  partly  connected  with  this  walled-phvin,  marked  n 
Neison's  Map  XJll.  There  is  a  lofty  peak  on  the  southern  en( 
of  this  object  which,  at  the  time  of  obser\ation,  threw  a  prominent 
shadow  towards  the  north  side  of  Parry  A,  and  the  rill  was  fol^ 
lowed  westwards  to  its  apex.  A  low  ridge  running  up  to  the 
crater  from  the  south  wall  of  Parry  crosses  the  cleft  near  ita  ap- 
parent origin.    The  great  rill  east  of  Parry  A,  and  ita  northerly 
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Wxttnnon  through  Parry  and  Fro  Mauro,  was  very  prominent. 
The  amall  crater  nearly  central   on  the  floor  of  Parry    appears 
to  stand  on  a  slight  elevation. 
Eemjistcm.  Beds.,  1887,  Maroli  19.  ThoS.  Gvttk  EloEB. 


Meteor  Noles. 

Tht  Lt/riiU  of  April  18-20. — With  favourable  weather  these 
meteors  ought  t<i  bo  well  observed  this  year,  as  there  will  be  no 

'  rKTence  from  moonlight.  As  seen  from  Bristol  in  1S84  on 
Ajil  19,  the  shower  furnished  about  22  meteors  per  hour  for  one 
obwrver  •.  In  1885  there  were  only  3  per  hour,  nnd  the  display 
•eemed  pretty  equally  distributed  over  the  three  nights  of  the  i8th, 
iQlh.  and  20th.  The  most  important  result  obtained  in  the  latter 
je»r  was  the  rapid  displacement  of  the  radiant-point  amongst  the 
•tan  of  Hercules  and  L^Tat.  On  the  iSth  this  point  was  at 
i^"  4-33i°.  «?th  267^°  +33'.  and  20th  274°  +33f  • 

Aifoariads  of  April  2<}-May  6. — This  stream  (conjectured  to  bo 
JMociated  with  Ualley's  comet)  should  be  looked  for  in  the  eastern 
quarter,  just  before  daylight,  but  the  Moou  comes  into  the  morning 
>ky  after  May  1.  Observations  should,  however,  l)e  obtained  until 
May  6th,  as  the  maximum  of  the  shower  occurred  on  this  dale  in 
,1J186.  The  radiant-point  is  slightly  south  of  the  equator,  and 
tol.  Tupman  determined  it  at  326^"'  E.A. ;  but  there  is  strong 
on  to  believe  the  real  position  is  fully  10°  east  of  this,  or  at 

Ift- 

Rtftnt  (Mtstn'atwHK. — Only  29  meteors  were  observed  at  Bristol 
laring  February,  chiefly  on  the  loth,  i2tb,  2i8t,  and  26th,  and 
these  were  insufBcient  to  denote  any  well-defined  radiants.  Oq 
Feb.  10  at  7''  31'°  a  beautiful  ist-mag.  meteor  was  seen  moving 
Very  slowly  from  103^  -1-58"  to  165°  -|-46;J°,  path  38°  long.  It 
Ipft  a  thick  train  of  sparks,  colour  yellowish  white.  Duration  7  i 
s^ironds ;  probable  radiant  at  32°  -f  17°,  8.E.  of  a  Arietis,  and 
iiloiiticol  with  that  of  the  large  slow-moving  fireball  of  Nov.  17, 
1S86. 

Brirtol,  1887,  Mar.  19.  "W.  F.  DeNHWO. 


CORRESPONDENCE. 

To  the  Edilon  of '  The  Observatory.' 

The  Variable  Star  Lai.  10063. 
GrrTLEMxy, — 

As  the  statement  of  the  variability  of  this  stor  has  excited 
coDnderable  interest,  and  as  Mr,  Sawyer,  in  his  letter  contained 

•  '  Otxemtory,'  voL  vii.  (Aug.  1884),  pp.  117-10. 
t  'Haturo,'  May  7,  1885,  p.  c. 

*  ■  Monthly  Notion  B.A.8..'  Ma;  1886,  pp.  396-8. 
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in  the  December  number  of  the  '  Obsen atory,'  has  expressed di»- 
satisfootion  with  the  conditions  under  which  the  obserrationii  were 
made,  I  forward  you  a  fuller  account  than  is  supplied  by  Mr. 
EUery's  letter  which  appeared  in  the  '  Observatory '  of  last  Octob.':. 
On  May  31,  1886,  at.wut  two  hours  after  sunset,  I  obtaiiie  i 
of  measures,  with  our  north  equatorial,  the  t<>lescope  of  whuk  .,a; 
an  aperture  of  4|  inches,  between  Barnard's  comet  and  a  gth  mag. 
star;  seeing  some  clouds  rising,  and  being  anxious  to  resume  mj 
meridian  work,  I,  for  the  purpose  of  identification,  compared  tbii^ 
9th  raag.  star  with  the  brightest  star  I  could  see  in  the  neighbourhood 
with  my  naked  eye.  The  star  was  about  10  degrees  high  at 
time,  and  in  the  telescope  I  estimated  it  a.s  being  of  the  4th  magoij 
tude.  The  next  morning  I  searched  in  the  B.  A.C.,  and  was  surprii 
at  not  tlndiug  the  star  therein,  and  concluded  that,  if  no  mistalsp  hid 
been  made  iu  the  measures,  it  was  not  contained  in  any  of  the 
catalogues  from  which  the  It.A.C.  is  compiled,  or,  if  it  were  to  be 
found  in  them,  that  it  must  have  been  registered  as  fainter  than  the 
6th  magnitude.  1  failed  also  to  find  it  in  Yaruali  and  Oeltxen;  u 
the  latter  work  contains  iVrgelander's  zones,  where  most  of  the 
stars  down  to  the  9th  mag.  are  recorded,  1  was  fortified  in  my 
opinion  that  this  star  must  occasionally  become  very  faint.  The 
first  record  I  could  find  of  it  was  in  the  B.A.  Lalande,  where  it 
appears  as  No.  10063,  and  of  the  5^^  mag.  I  drew  Mr.  Elllerys 
attention  to  the  matter,  and  on  the  next  evening  at  sunset  we  set 
the  in.strument  and  saw  the  star  in  the  middle  of  the  finder  shining 
very  brightly,  and  we  both  exeliiimed  that  it  was  a  good  4th  :  we 
then  brought  the  star  and  /3  Leporis  successively  into  the  field 
the  telescopo,  and  estimated  them  to  be  of  equal  magnitude, 
setting  the  instrument  to  the  mean  place  between  the  two 
they  were  both  seen  at  the  same  time  in  the  finder,  which  has 
ai)ertare  of  i  :J  inches,  and  although  they  were  near  the  edge  of  tl 
field,  it  was  easy  to  compare  them,  and  no  difference  could 
detected  in  their  brightness.  It  had  now  become  sutBciently 
to  see  them  with  the  naked  eye,  and  we  still  classed  them  as  eq 
On  the  evening  of  4th  I  looked  out  for  it  while  the  Sim  was 
ahiuing  brightly,  about  five  minutes  before  sunset ;  it  was  found  at 
once,  compared  witli  /}  Leporis,  and  estimated  to  be  equal  to  it. 
On  the  5th  it  was  observed  about  an  hour  after  sunset :  it  had 
sensibly  diminished  in  brightness,  and  was  considered  little  brighttr 
than  the  Sth  mag.  On  the  9th  it  was  seen  just  after  sunset  andU 
was  still  estimated  a  good  5th.  On  the  14th  I  did  not  consider  iiP^ 
brighter  than  a  6th,  but  on  the  26th  I  reckoned  it  4^  mag.  After 
this  the  star  was  too  near  the  Sun  to  be  well  seen  in  the  evening, 
and  1  did  not  again  observe  it  till  Nov.  22nd.  when  I  called  it  in 
the  6th  mag.  and  not«l  that  the  light  was  of  a  reddish  i-oloi 
A.  couple  of  evenings  ago  it  was  observed  on  the  meridian,  si 
estimaU'd  to  be  of  the  5th  mag.,  the  observer  also  noting 
reddish  colour.  1  have  no  doubt  that  this  star  will  now  be  n 
rowly  watched  :  at  the  same  time  it  is  beyond  dispute  that  at 
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ginning  of  last  June  it  was  shining  with  much  more  than  its 
Bujkl  brilliantT.  1  am  failhfuJly  yours, 

Ibibourne  OhierrBtory,  '       E.  J.  WuiTE. 

1SS7,  Jan.  11. 

The  Dark  Ring  of  Satiam. 
OnrrLiirEir, — 

In  his  interesting  communication  in  the  March  issue  of  the 
*  Observatory.'  Dr.  Terby  speaks  of  the  obscure  ring  as  appearinf,', 

00  Dec.  25.  1886,  separated  from  B  by  a  space  as  black  as,  and 
prolwbly  broader  than  the  Cassini  division.  During  the  favourable 
obaenin^  weather  we  have  enjoytrKl  of  late,  anomalies  were  re- 

rked  here  in  connection  with  this  object  which,  with  your  per- 

ni$$ioD,  I  should  like  to  place  on  record.     On  February  25,  though 

he/ ansa  of  the  dark  ring  was  very  dusky,  it  was  perfectly  dis- 

■hable,  while  the  p  ansa  was  noted  as  unequally  dark,  certain 

ii  it«  surface  appearing  quite  black.     t)n  the  following  night, 

Pescellent  definition,  the  p  ansa  exhibited  on  its  inner  margin 

three  or  four  large  re-entering  angles,  like  the  teeth  of  a  saw,  the 

Ltpace  between  this  jagged  outline  and  the  ball  being  perfectly 

lUack.     On  February  27   and   28,  also  favourable  nights,  1  was 

jniuible  to  distinguish  the  apj)earnnce  observed  ou  the  26lh.  though 

the;)  ansa  was  evidently  unecpially  dark  and  patchy,  as  on  the 

|J5th.     Observations  on  March  12,  13,  and  16  coiiUrm  the  aiioma- 

1  loiis  appe.nrance  of  the  surface  of  the  /)  ansa.  Ou  March  18, 
'  between  9'  and  10''  (with  a  superb  image  of  the  planet,  showing 

Encke's  division  as  a  hair-line  on  the  ansae  of  ring  A>,  the/ ansa 
of  the  obscure  ring  was  a  sombre  but  easy  object,  while  the  ]>  ansa 

I  ^ain  exhibited  a  serrated  border,  and  was  apparently  separated 
Dom  B,  on  the  g.p.  side,  by  a  wide  ill-detined  black  space.  In 
thwe  observations  1  used  powers  of  350  and  384  on  my  8|-in. 
Wver  rfflector.     Though  only  just  aware  of  the  fact,  I  find  that 

'  (apt.  Jacob  described  on  one  occasion,  some  35  years  ago,  the 
inner  etlge  of  the  crape-ring  as  scalloped  "  like   the  fold  of  a 

I  nrtam."  *  Yours  truly, 

KaD(MUm,  Beds,  1887,  liorch  II.  Thomas  UwyN  Elq£B. 


Noises  accompanying  Aworce. 
GEinxEMSir, — 

I  have  just  been  rending  an  article,  in  Cassell's  'Science  for 
AH,' on  the  "  Northern  Lights,"  by  Geo.  Wni.  von  Tunzelniann,  in 
which  he  says  "  It  is  at  present  rather  doubtful  whether  the 
turorol  displays  are  or  are  not  nccoinpanjcd  by  aiiy  sound.  Many 
observers  have  asserted  that  during  an  aurora  they  have  heard 
tmckling  and  hissing  somids ;  and  some  exijerimeiits  made  by 
ll.  Plante,  to  which  we  8b,^ll  presently  recur,  a.s  they  throw  great 
light  on  the  theory  of  the  aurora,  decidedly  support  this  view. 
On  the  other  band,  some  of  the  most  eminent  polar  explorers 
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(among  othere,  Sir  Geo.  Xares  and  his  companions)  have  list* 
in  rain  for  these  sounds,  and  have  given  it  aa  their  opinion  tiiil 
what  was  heard  was  merely  the  breAking-up  of  the  ice,  and 
grinding  of  the  icebergs." 

Until  I  read  this  urticle  I  was  not  aware  of  there  being  «nT 
contention  among  scientific  men  respecting  those  sounds.  I  think 
it  will  be  of  interest  to  your  readers  if  I  place  on  reiwd  la 
e:iper)enue  i)f  my  own.  1  have  made  several  voyages  to  Canadi, 
and  1  liave  had  the  good  fortune  to  see  some  brilliant  di!<plan  m 
the  Gulf  and  Hiver  tSt.  Lawrence.  One  in  particular  was  va 
rem.irkublf  and  perhajis  phenomenal.  We  lay  at  anchor  midvi 
between  Qui'ixH'  and  Montreal.  It  was  a  lovely  summer's  nig 
very  calui  and  rtmarkahly  quiet,  and  we  witnessed  an  au 
display  in  its  full  HplfiuJmLr.  Nearly  the  whole  of  the  gky. 
tho  horizon  to  the  zeiiitli,  was  covered  by  it — enormous  (treouM 
were  being  continuously  shot  out.  and  iierc  acrompanieil  l>ya  thorp 
crtu-llini]  souwl,  very  similar  to  that  which  is  caused  by  certain 
powerful  electric  experiments.  The  sound  was  ht/  no  mtana  tubd>ud ; 
but  1  cannot  say  it  was  absolutely  loud,  for  it  might  give  one  «n 
exaggerated  idea  of  it.  The  display  lasted  several  hours,  and  »»« 
at  a  very  short  iliitance  from  ihe  enrth.  Mr.  Tunzelmaun  says, 
"  There  is  still  another  phenomoiion  connected  nith  the  polar 
lights,  vix.  the  abundant  Talis  of  rain  or  snow  which  have  alvrsy) 
been  noticed  during  the  prcvalcjice  of  un  aurora."'  I  may  state 
that  neitlu'r  this  display  nor  the  others  1  have  wilnessMl  were 
precedeil  or  followed  by  rain.  Being  unaware  of  the  importance 
of  it,  I  did  not  record  it  in  my  note-book  ;  but  I  fancy  it  took 
plnco  on  Jnly  31,  1883.  On  that  occasion  1  vus  nu  boiu^  th« 
8.f<.  '  Scotland,"  owned  by  Temperleys,  Carter,  and  Darke,  Ji 
Billiter  [Street,  to  whom  1  am  «ell  known.  It  is,  of  course,  im- 
portant to  have  a  report  like  this  verified  ;  but  this  will  take  me 
a  long  time  to  do,  aa  I  learn  that  the  oiTitvrs  are  scattered  and  ire 
all  at  sea.  I  may  .state  that  I  am  well  known  in  the  chess  world, 
having  been  an  old  and  active  member  of  the  City  of  London  Cbwi 
Club,  and  1  am  an  honorary  member  of  the  Birkbeck  Listitutioa. 

S  Anmdpl  Tprrace.  Yours  respectfully, 

Dover  Roiid,  (Jriivi-wnii ;  and  Henky  J.  WeBBEI. 

34  Aruiidcl  St.,  Strand, 
Feb.  14,  igS;. 


Aratua  and  Hipparchui. 

Gra-TLEirEN, — 

In  the  third  number  (for  January  last)  of  the  '  Babyloniin 
and  Oriental  Record,"  Mr.  HoJtert  Brown,  Jun.,  F.8^.,  pouiUoul 
that  a  mass  of  evidence  has  of  late  years  been  accumulating  whicli 
tends  to  show  that  the  ancient  constellations  are  of  Babylouian 
origin,  and  came  to  Greece  through  Asia  Minor.  He  then  touches 
upon  part  of  the  description  of  the  constellations  versified  in  the  i**'- 
■  ncmma  of  Aratus,  and  the  criticisms  of  Ilipparchus  upon  this.    Hii 
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▼ien-  is  tb»t  the  real  reason  why  the  positions  of  the  lodiocal  coa- 
atellations  (instancing  particularly  Aries)  do  not  agree,  as  Ulp- 
parcbu^  noticed,  vt-ith  the  heavens,  is  that  Aratus  was,  in  fact, 
describing  the  positions  as  laid  down  by  Babylonian  observers  about 
two  tbousaod  years  before  hia  own  time,  and  that  the  disagree- 
ment was  the  effect  of  preceMiou. 

Kow  it  will  be  remembered  thai  Delambro  pretty  fully  discuMml 

the  question  whether  the  description  of  the  sodiacal  constellations 

in  Aratus  agrees  better  with    the  positions  they  occupied  with 

respect  to  the  celestial  equator  many  centuries   before  his  ow-n 

■bne.     He  considered  that  it  was  impossible  to  come  to  any  decided 

Hiaclusion  on  the  point :  so  that  if  other  investigations  show  tliat 

Hie  constellations  are  really  of  Ba'iylonian  oritpn,  there  is  no  reason 

Hrhy  this  should  not  be  accepted,  though,  on  the  other  hand,  it  can 

hardly  be  said  that  the  points  mentioned  by  Mr.  Brown  afford  any 

ooafirmation  of  it.     Many,  indeed,  of  the  criticisms  of  Hippurchus 

have  no  reference  to  the  positions  of  thecunstellations  with  regard 

to  the  equator  nor  any  connection  with  the  effects  of  precession. 

But  there  is  one  point  not  mentioned  by  Mr.  Drown  on  which  I 
should  like  to  say  a  few  words. 

Uipparchus  finds  fault  with  Eudoxus  (of  whose  lost  work  on 
the  constellations  that  of  Aratus  is  understood  to  be  prineii>ally  a 
Tersification)  for  stating  that  there  is  a  star  in  the  ceioslial  i>ole, 
and  says  that  this  is  not  the  case,  but  that  there  are  three  stars 
which  form  a  sort  of  square  with  the  place  of  the  pole.  (For  this 
he  appeals  to  the  observations  of  IMheas  of  Marseilles,  whose 
voyage  along  the  eastern  coast  of  Britain  and  across  the  iS'orth  t^ea 
to  the  Norwegian  coast  is  now  generally  admitted  to  1»  historical, 
notwithstanding  the  doubts  of  Strabo  and  others.)  Now  l)(>iunibre 
identifies  these  three  stars  as  /3  Urs»  Minoris,  a  and  «  Droconis, 
but  draws  no  other  inference  from  the  remark  of  Hippnrrlius, 
apparently  thinking  that  the  star  stated  by  Eudoxus  to  U*  in  the  |)olo 
was  one  of  (lie  very  small  stars  situated  in  the  nose  of  tho  tuodern 
oonstellatiou  Camelopardus.  But  surely  it  is  a  more  pruhahle  \iew 
that  we  hare  in  this  a  rather  striking  confiririatioii  of  tliethoury  tliat 
Aratus  is  describing  the  state  of  tilings  as  handed  duwu  Iruni  about 
two  thousand  years  before  his  own  time,  when  a  Braconis  occupied 
a  position  nearly  in  the  pole. 

tBlackheath,  1887,  Feb.  17.  Yours  faithfullv. 

W.  T.  Lxm. 
Satume — Compagtwn  de  Sirius. 
Messixctrs. — 

J'ai  le  plaisir  de  voua  envoyer  un  dessin  de  Saturno  fait 
d'apres  mes  observotions  Jk  I'equatorial  de  8  ponces  de  Qrubb(refrac- 
teur),  avec  des  grossissemenls  compris  entre  150  et  650  fois,  ea 
fdvrier  1887.  Je  serais  bien  heureui  si  vous  pouviez  le  reproduiro 
dans  VOhgervdton/.     Ce  dessin  montre  notamment : 

La   division   d'Encke,   le   trait  brillout  de   MM.   Henry,  dons 
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lantii-au  A,  contrc  In  division  Cnssiiiieniie,  la  division  de  Stniv?, 
entre  les  anneaux  B  et  C,  surtout  it  Torient,  des  msiwses  sombrw 
dans  IVinnpau  olwcur,  eurtout  A  I'occident,  la  dentelure  de  I'ombre 


dii  globe  xnr  la  division  Casainienne,  &  I'orient;  aa«.'  (k-iiii*ituv 
gri.Ho  i»ok«,  opik'nient  sur  In  division  Cassinienne,  ii  Tocfidrut ; 
I'ombre  du  plobe  sur  I'anneau  obsciir;  la  li-ansparence  de  runiiewi 
obseuniui  liiisHt-  voir  ie  globe  an  traxers  de  sa  substance. 

Dans  ma  dfrnit'tv  li'ttre,  jo  vous  annoni.ai-;  que  je  voyais  I« 
conipa^uon  de  Siriiis  ;  j'ui  rounsi,  en  effet,  tri's  bien,  a  voir  Ie  petit 
astpp  en  pleine  nuit  ou  pendant  le  dair  de  liiiif  en  cm-li 
IVtoile  [irincipale  avec  lui  HI  plaee  dans  Tix-ulairo  grossiasant 
fois  i  anssitot  que  re  til  toucht  Sirius  le  conipagnon  a{)parait. 
crois  pimvoir  assurer  aussi  avoir  vu  le  compngnon  pendiintJ 
crepuwiili',  sans  (il  oocultateur,  uiais  je  dois  renouveler  iiies  w 
dans  do  meilleures  conditions,  et  j'aurai  le  plaisir  do  vous  en  f 
connaitre  les  resultats. 

Totre  bien  dcvoue. 

I^oiivain,  ii  mnra,  1887.  Dr.  F.  TekbT 


Thv  Colours  of  the  Stars  and  the  Solar  Heat. 

Genti.kmen, — 

While  I  agree  with  ^fr.  Lvnn  in  thinking  that  tli»  evidoi)^ 
for  a  change  of  colour  in  Sirius  should  not  be  rat<?d  too  high,  then; 
arc  other  stars  in  which  a  similar  change  appears  to  have  occtu^M 
within  historic  limes',  and  the  alteration  seems  usually  to  have  nIH 
in  the  opposite  direction  from  that  wliich  secular  ctxiling  might lif 
ex|)ected  to  effect ;  this  fact  was  noticed  in  a  pa[)er  rec«;ntly  reid 
1  fore  the  Liverpool  .Astronomical  Society  by  the  liev.  T.  E.  Bspin, 
and  since  puhlisheil  in  the  Society's  Jounial.     It  Beein.s  to  roe  lh»t 
n  possible  explanation  of  the  facts  may  be  afforded  by  siipiioaiDg 
the  stars  vn  (\UBst,\ox\  to  have  been  surrounded  by  an  absorpliw 
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atmosphere,  which  is  gi-atlually  beooiniiii;  i-onJensed  in  tlie  process 
of  cooling.  (])bst'rvatiou8  on  the  coiii|)iiniHve  eunr^y  of  the  central 
portion  of  the  Sun  iind  t\w  parts  sitiiatw!  near  the  eJgos  seem  to 
bttvo  clearly  estiihlisheil  the  presence  of  Much  an  uliHorptive  atmo- 
!iere  in  the  cuse  of  the  >Sun  ;  ami  jts  the  light  and  photographic 
Bwer  diminishes  more  nipidly  than  the  heat  as  we  a|^proaeh  the 
ige,  there  can  he  little  doubt  th!l^tlli^»  atiiios|)hero  permits  red  lij^ht 
puss  more  freely  than  other  kinds  of  liglit,  and  that  its  presence 
at  merely  diminishes  the  total  light  of  the  Sun,  but  gives  to  tho 
Jer  of  our  system  a  redder  hue  than  it  would  otherwise  possess. 
light  radiated  by  any  tiody  no  doubt  becomes  redder  as  the 
iy  cools  ;  but  if  this  cooling  is  accompanied  by  the  contlensatioii 
an  absorptive  atmosphere,  the  li^ht  which  p;usses  through  that 
tjosphere,  and  reaches  tho  Enrlh.  may  become  whiter  as  the 
oling  process  gix's  on.  The  colour  of  the  Sun  or  star  would  in 
inatance  appear  to  indicate  increased  heat  when  the  reverse 

B8  was  really  in  progress.     And  a  similar  observation  would 

apply  to  the  quantity  of  heat  received  from  it.  As  the  cooling 
went  on,  the  amount  of  heat  radiated  would  necessarilv  dimiiUHh, 
since  the  nuliating  surface  would  be  contracted,  and  tlio  heat 
radiated  from  each  surface-unit  would  also  he  h-s-iened  in  conse- 
quence of  its  lowered  temperature.  But  it  a  large  propiirtion  of 
tho  heat  originally  radiated  was  absorbed  by  the  stellar  atmosphere, 
and  much  of  it  conveyed  back  again  to  the  star,  it  is  evident 
that  the  condensation  of  this  atmosphere  might  enable  tho  star 
to  give  more  heat  to  the  surroundiug  bodies  when  its  own 
temperature  was  steadily  diminishing.  And  this  may  bo  the  reason 
why  no  great  diuiinutioii  of  solar  iieat  appears  to  have  taken  place 
since  the  earlier  geological  ages.  The  Sun  may  have  been  steadily 
cooling  and  giving  out  less  and  less  heat  during  the  entin?  periotl ; 
but  the  gi-adual  condensation  of  its  absorptive  atmosphere  may 
have  enabled  a  larger  proportion  of  its  radiant  heat  to  reach  the 
Earth,  so  that  the  terrestrial  climate  has  suffered  but  little  altenit  ion. 
A  check  in  the  eotideiising  prnr-ess  «  hilc  the  coijling  wont  on  might 
produiv  a  tJhu-iul  Period,  while  a  perioil  of  unusual  warmth  might 
be  consequeut  on  a  very  rapid  condensatiuu  of  the  absorbing 
atmosphere. 

Alay  1  add  that  the  names  of  the  stars  of  the  first  magnitude  at 
present  iu  use  in  our  hemisphere  appear  to  have  been  selected 
with  a  view  to  their  colours,  the  order  being  alpliaU-tical.  com- 
meucing  with  red  and  ending  with  blue.  Omitting  Al  Tair  (which 
may  have  been  regarded  as  commencing  with  T),  the  order  stands 
thus  : — Aldebaran,  Anl.ares,  Arcturus,  Betelgeuse,  Tapella,  Pro- 
cyon,  Kegulus,  Itigel,  Sinus,  Spici,  Wega.  As  these  names  are 
of  different  origin  and  did  not  originate  at  the  same  time,  however, 
the  intimation  of  colouring  thus  afforded  cannot  ha  carried  back  to 
the  remote  past.  1  remain,  trulv  yours, 

W.li.  S.  MONCK. 
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Sir  W.  Uerschel. 
GanTLEUXN, — 

In  the  newly  published  '  Court  and  Private  Life  in  t 
Time  of  Queen  Charlotte,'  by  Mrs.  Papendiek  (Bentley,  Londoa)^' 
there  will  be  found  an   extremely  interesting  account  of  Sir  W, 
Uenchel's  early  labours  at  tSlougb,  beginning  with  the  actual  takuig 
poBsesstoa  of  llie  house  and  premises  which  afterwards  becaiiw  w 
famous.      As  Mrs.  Papcndiek  was  the  tenant  who  immediatelj 
preceded  Herschel  in  his  tenancy,  her  account  of  the  circumstuicc* 
comes  to  us  at  first  band  and  in  the  most  authoritative  form  pos> 
Bible.     The  pass-ige  cont^ains  information  concerning  the  reasioM^ 
which  brought  Herschel  to  England,  which  are  new  to  me ;  vonH 
oerning  his  life  at  Bath  and  generally.     The  account  occupies  fi»" 
8vo  paijes   (vol.  i.  pp.  251-255),  and  might  be  reproduced  with 
advantage  in  your  pages. 

Tour  obedient  Servant, 
Eutboame,  1887,  Mar.  9.  G.  F.  CuAJtBEBS. 


I 


A  Southern  Comet. 
Gbntlemen, — 

The  tail  of  a  large  comet  was  announced  in  the  Coloaiil 
newsjjapt'rs  to  have  been  seen  from  several  places  in  the  neighbour- 
ing colonies  on  the  evening  of  January  20th.     Its  iwsition  was  on 
the  soulh-went  horizon,  but  nothing  could  be  seen  of  the  mioleiu. 
Cloudy  and  rainy  weather  prevailed  at  Windsor  for  many  davs,  and 
it  was  not  till  the  evening  of  the  28th  that  1  was  afforded  an  oppor 
tunity  for  observing  the  stranger.  As  soon  as  it  was  thoroughly  dark 
the  tail  could  Ije  fiiintly  seen  extending  over  many  degrees;  and  1 
noticed  at  its  lower  or  brighter  extremity  a  star  of  the  fifth  msgni- 
tude,  which,  although  it  was  not  apparently  surrounded  as  usitil 
by  nebulosity,  I  at  first  took  to  be  the  nucleus.     On  pointing  tbe 
4.^-inch  eqnatoieal  to  the  objt>ct  I  saw  immediately  that  the  sup- 
posed nucleus   was  really  a  fixed  star,  afterwards  identified  m 
a  Phoenieis.      Allliotigh    the   lower    extremity  of   the  cometrj 
ray  or  beam   was  certainly  in   the  immediate    neighbourhood  of 
this  star,  I  could  not,  after  a  I'areful  search,  find  the  slightest  con- 
densation for  observaiijn.     The  tail,  which  was  straight,  exleodt^ 
as  far  as  Achernar,  the  extremity  of  its  axis  lying  about  Imlf  » 
degree  south  of  that  star.     The  next  evening  was  cloudy;  but  OB 
the  30th  the  tail  was  again  seen,  but  not  till  the  Moon  had  reached 
the    horizon.      It    was    even    then    excessively   faint,  its   lovrer 
extremity    being    dose     to    K    rhoenicis.    which    at     first    si^i 
might  havo  been  taken  as  the  nucleus.     My  search  for  a  nucfcui 
or  even  the  slightest  eondoiisation  as  a  point  for  observation  wM 
again  quite  unsuccessful.     The  upper  extremity  of  the  tail  on  thi* 
occasion  lay  between  the  stars  9'  and  7^  Eridaui.     The  evening  of 
the  jist  was  cloudy,  and  on  Feb.  ist,  although  the  skf  was  pretty 
free  from  cloud,  not  the  slightest  trace  of  the  tail  could  be  leen 


iSt^.MkfL 


fHtafiuiT, 

JoKsTiBBrrr. 


I     Piotagr^hfa»JlkeDtUrmimmaom^SUaar 

QmsrvDtxs. — 

ProL  Pritchard's  dtii|.«iun  of  &e  ^otogni{ilue  iiw^  «l 

IB  Star  aeea  wHli  a  iBagiii^riii$-po«cr  of  20  ■■■miIiiih.  «s  being  • 
p*  Te>7  definite  bard  blade  atmlar  dot,*  villi  "  a  aii^t  frii^  t£ 
•discreet  dota  rinble  rouBd  ii."  diffrss  from  tbe  description  I  alKNtld 
give  of  the  stellar  imagea  I  have  «iTaininwl.  Tb  in«  tkcj  appearaa 
a  granulated  patdi  without  aar  defimte  weU-dsfioed  «dfle.  Tha 
rate  at  which  the  photographic  artion  decreases  in  passing  fnm 
the  centre  of  the  stellv  image  out\raids  differs  vittt  tba  optioal 
qualities  of  the  instrameat  with  which  the  photograph  has  bsaa 
taken,  as  was  shown  in  a  paper  I  wrote  sseveral  Tears  ago  in  nm- 
junction  with  Lord  Crawford ;  and  with  the  same  instrument  th« 
size  of  the  granulation  into  which  the  image  of  a  Inr^  star  is 
broken  up  varie-i  greatly,  according  to  the  photographio  procoss 
and  method  of  development  employed.  With  a  small  star  and  an 
instrument  giving  a  sharply  deKni'd  image,  the  ivgion  of  thn  tirst 
oommcncement  of  photographic  action  is  very  small  whcu  tho 
instrument  is  steady  and  the  night  still :  but  I  should  not  in  any 
case  describe  it  as  having  anything  like  a  dofinito  hanl  e«lg<-.  It 
is  possible,  however,  that  1  misunderstand  Prof.  Pritoliard,  and 
that  the  central  dot  he  speaks  of  is  a  single  element  of  tho  gmuu- 
lation,  which  he  selects  as  the  darkest  central  element.  If  so,  its 
centre  will  not  necessarily  correspond  w  ith  the  centrt>  of  hrightnoss 
of  tlie  stellar  image.  Whether  ho  adopts  Ca])t.  Abnoy'n  theory 
that  the  granulation  is  due  to  a  crystalli/Jiiioii  or  ntjgri'ijntion  of 
particles  of  altered  silver  within  tin-  tiltn,or  whctluT  hn  iidojitN  tho 
theory  which  I  have  iidvocutcd  tlrat  the  Knitinhitiitn  11  iliii>  to  tlm 
unequal  contractiou  of  the  surface  ami  the  ili'i'pur  part*  of  thi« 
film  in  drying,  it  in  evident  timt  the  position  of  tlii>  iiidi^iiliiiil 
granules  will  be  dcterraiiicd  by  ine(|uiiiilips  in  Itie  lilm  itr  in  thn 
matter  sus])eudfd  in  the  lilm  ;  and  it  is  tni|)ri)l>nlilo  timl  tho  crntni 
of  the  densest  granule  will  coincidf  with  the  (vnti-ii  nl'  tho  illiiini- 
nated  patch  representing  a  star.  It  in  the  |i(>titii>n  of  tlm  I'l'Utres 
^.of  illuminalion  whii-h  must  be  deti-rmined  lor  paralliiii  iMirpoHos. 
^k  When  the  position  of  a  large  star  relatively  to  utiiiill  onon  Iuin 
^Ho  be  meatiured,  there  will  always  be  the  dillicuHy  i>f  ileti'niiining 
^nbe  true  centre  of  a  large  gninulated  patcli,  until  pliotngmphie 
methods  arc  adopftd  for  HHtronoinical  photdgriijiliy  wliicli  tjini 
rise  to  little  or  no  granulation.     Tho  Urothers  llonry  ha\<'  inndo  a 
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great  advanre  in  this  direction ;  the  granulation  of  their  recent 
plates  is  mwh  finer  than  that  of  the  dry  plates  we  have  been  using 
in  England ;  and  I  trust  that  in  the  future  the  difficulties  uigiag 
from  granulation  may  be  entirely  overcome. 

Yours  ic, 
1887,  Mnr.  ai.  A.  Cowpkr  Baittau). 


NOTES. 

Thb  Lick  Obsektatoet. — The  'Sidereal  Messenger'  sUtrt 
that  Prof.  Ilolden  hsis  nominated  Messrs.  Burnhain,  of  Chicago, 
and  J.  K.  Keeler,  assistant  to  Prof.  Langley,  for  assistants  at  tW 
Lick  Observatory.  The  appointment  rests  with  the  Board  of 
Segents.  Should  Mr.  Buruhain  be  appointed,  we  mav  expect  • 
revision  of  his  double-star  catalogues.  While  on  the  subject  of 
the  Lick  Observat-ory  it  may  be  interesting  to  some  of  our  raiden 
to  know  how  the  great  object-glass  was  packed  for  transmissioa 
from  the  Chirks  to  Mt.  Hamilton.  The  lenses  were  packed  sept- 
rately  in  15  or  20  thicknesses  of  soft,  clean^  cotton  cloth;  nert 
came  a  thick  layer  of  cotton  and  then  a  layer  of  paper.  Thn 
packages  were  then  put  into  wooden  Iwxes  lined  with  felt. 
nails  were  used  near  the  glasses,  and  the  boxes  were  mnde  the ' 
shape  of  the  glasses.  These  boxes  were  next  enclosed  ia  two 
others  of  steel  and  p!icke<l  tightly  with  curled  hair.  Eaoh  ^tM^H 
box  was  enclosed  in  another  steel  bos.  the  iusides  of  whii'h  wet^B 
eovertid  witli  apirni  springs.  Both  steel  boxes  were  air-tight  iiiul 
water-proof,  and  the  outer  chests  packed  with  asbestos  to  renikr 
thcin  tin'-proof.  Each  was  then  suspended  by  pivots  in  strong 
woodeu  frames  with  contrivances  for  turning  each  chest  one  quArtcr 
round  every  day  during  the  journey  to  CaUfoniia,  This  is  to 
prevent  any  molecular  disarrangement  in  the  glasses  and  to  avoid 
the  danger  of  pohu'ization,  it  being  feared  that  the  jarring  of  tie 
train  would  disturb  the  present  arrangement  of  the  molecules,  unless 
the  position  of  the  glass  should  be  changed,  and  all  lines  of  disturb- 
ance thus  broken  up. 


Ben 

:  the     « 
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The  Binabt  Star  c  Eqitulei*. — It  will  be  remembered  that 
period  of  this,  the  most  nipid  of  known  binaries,  was  consid 
by  M.  O.  Struve  to  he  either  6-7  years  or  13  years.  Subsequent!/ 
Afr.  Burnhani,  from  an  examination  of  the  measures  nude 
from  1852  (the  da1«  of  discovery)  to  i883"55  C  Oliservatorr,' 
Vol.  vii.  p.  13),  came  to  the  conclusion  that  the  period  must  be 
about  io'8  years.  Recently  Prof.  Glasenapp,  having  had  bis 
attention  direct^nl  to  this  interesting  object,  requested  Herr  Wru- 
blewsky,  one  of  his  pupils,  to  compute  the  elements  of  the  orbit. 
Using  the  same  observations  as  Mr.  Bumhom,  the  resulting  orbit 

•  AttroD.  Nachrichten,  Ko.  1771. 


Apr.  1887.] 


Nttet. 


108 


gave  for  tune  vl  peciaatnw  f»a»ge  li^s^j,  for  wcootnoitf 
0-20II,  for  seuii-axb  imiar  o'-4o6,  and  (or  period  ir478fMwa. 
Tbese   elementa    do   not,   howWwr,    leprawat   the   obwrnttion* 

of  position-angle  satisfactorilj,  and  Prof.  Glasenapp  hop«>«  ibat 
possessors  of  large  retractnrs  will  par  some  attaacioa  to  thi« 
biuary,  in  order  tibMt  the  orbit  mar  be  more  aecuratalj  datMiaiiMd. 
Herr  Wniblewakj's  eteiaeate  give  for  the  epoch  iSS7'24,  position- 
angle  =204"g,  and  dintanoft  =o"'48. 


Tub  BorsDox  OasBsrATOBr. — We  have  received  Mr.  C.  E. 
Peek's  Report  on  the  work  of  his  ohserratorr  during  |S86.  Duriog 
the  rear  transit  obsen'ations  for  time  have  been  taken  on  all 
available  nights,  of  which  there  were  146.  Iaws;  Period  Variables, 
the  j,Teat  nebula  in  Andromeda,  and  Comets  1SS5  J  and  c.  1886  a,  6, 
e,  e,  and/,  were  observed  with  the  6-4-inch  etjuatotwil.  Xo  repairs 
or  alterations  of  the  building  have  been  required,  and  the  machinery 
for  working  the  dome  and  transit-shutters  is  in  perfect  order. 

The  Habtabd  College  OBSKBTATtiRi. — Prof.  Pickering  baa 
issued  his  Annual  Report  as  Director  of  the  U.ward  College 
Obsen'atorr,  which  was  presented  to  the  Visiting  Committee  oa 
December  7,  1S86,  Various  series  of  observations  have  been 
carried  on  during  the  year  with  the  East  Equatorcal.  Amon>;Ht 
them  may  be  mentioned  the  photometric  observations  of  the  oclipseN 
of  .Jupiter's  satellites  (39  of  which  have  been  observed  sint-e  the 
end  of  October  1S85),  the  observations  of  Comparison  Stars  for 
Variables  with  the  wedge  photometer,  olwervations  of  the  New 
Stars  in  Orion  and  Andromeda,  and  olwervations  of  Comets,  With 
regard  lo  the  meridian  circle.  Prof.  Pickering  stales  that  the  re- 
duction and  publication  oE  work  already  done  with  tliin  nifitrument 
is  at  present  more  desirable  tiian  the  (irosi'ciitinn  of  new  series  of 
observation.i.  The  resii<;uation  of  Pnvf.  W,  A.  Knfjers  deiirivcNthu 
Observatory  of  a  valued  nssi.Ktnnt,  who  has  devnled  many  ye»ri«  to 
the  meridian  work.  An  arrangement  ha.s,  however,  l)ei>n  iiuule  by 
—  ■which  he  will  still  retain  the  superinteiidenee  nf  this  work,  and  it» 
Hpublication  will  bo  completed  as  soon  tis  |i<mnili!e.  With  iho 
^Qlcridian  Photometer  209  series  of  uieuKitreH  hiivu  been  umdo 
■(during  the  year,  the  total  number  of  sej)anile  ]iln)1()iiietrti'  com- 
parisons being  59,800.  The  averiiKe  devialitm  of  the  loo  eircuui- 
polar  stars  employed  as  stinidardH  is  013  of  u  iiiiif^'tiltude  with  this 

Iphotometer,  whilst  the  value  i>f  this  tjiuiiitiiy  wiisom6  with  the 
Imaller  instrument  employed  in  th<^  Harvard  Plioioinelry.  Faiiitvr 
Itars  are  measured  with  still  greater aceurary,  the  iivenii;e  dmial ion 
of  stars  from  the  fifth  lo  the  ninth  magnitude  bill  til  tie  exceeding 
one  tenth  of  a  magnitude.  A  (.■oni[>ariN(iri  of  (he  700  Htiirx  nunition 
to  the  observations  of  Wolff,  of  Pritchard,  ami  the  Harvard  I'tui- 
tometry  showed  that  the  latter  differed  on  (he  average  from  Wolff 
by  0-140  of  a  magnitude;  from  Pritchard  by  o'i4S  ;  while  Wtdff 
and  Pritchard  differed  from  eai-h   other  by  o'lgs.     A  compiirisun 
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of  the  55  stars  proposed  by  Prof.  Pritchard  as  standards  showed 
that  the  average  deviation  of  his  results  from  the  Harvard  Photo- 
metry was  only  0M04  of  a  magnitude.  A  comparison  of  ther»i- 
suits  obtained  at  Pulkowa  by  Lindemann  with  the  Zollner  photo- 
meter and  at  Harvard  College  with  the  meridian  photometer  shows 
that  the  average  deviation  of  a  measure  of  the  difference  in  bright- 
ness between  two  stars,  as  determined  with  these  two  instrunifnlj, 
does  not  exceed  o'l  of  n  magnitude.  Very  interesting  and  im- 
portant results  have  also  been  obtained  in  stellar  photography,  bat 
having  been  recently  commented  on  in  our  pages  ( '  Observotoiy,' 
No.  119,  pp.  76,  77)  it  is  unnecessary  to  refer  to  them  more  w 
length  ou  the  present  occasion. 


I 


REDrCTION    OF    TUB  PLACES   OF    CI-O8E    POLAH    StAHS  rBOM  OJI 

Eptx-n  TO  ANOTiiEH*. — A  paper  entitled  '  A  Catalogue  of  130  polar 
stars  for  the  Epoch  i875'o,  resulting  from  all  the  avaikble  ob«er- 
vations  made  between  i860  and  1885,  and  reduced  to  the  systsm 
of  t)ie  Cntalogiie  of  I'ublication  XIV.  of  the  Astronoiniscbe  GeseD- 
sohaft,'  was  communicat*?d  to  the  American  Academy  at  the  mint- 
ing of  .Tuue  16,  1886,  by  Prof.  W.  A.  Rogers  and  Miss  Anni 
Winlock.  Tlie  first  part  of  the  j)aper  has  now  been  published, 
and  contains  au  investigation  of  the  methods  to  be  followed  in 
bringing  up  the  plac<'s  of  close  polar  stars  for  a  number  of  yean, 
taking  iuto  account  precession  only.  Prof.  Rogers  appends  a  Dot« 
to  the  effect  that  his  connection  with  the  work  is  limited  to  the 
methods  of  discussion  adopted,  and  to  an  examination  of  the  nu- 
merical results  obtniiied.  Beyond  this  all  the  work  in  the  prepi- 
ration  of  this  pajier  has  been  done  by  Miss  Winlock,  and  she  i« 
etitilled  to  all  the  credit  therefor.  By  actual  computation,  takiiig 
the  instance  of  Groonibridge  iiig  (a  star  whose  declination  for 
1S75  is  -f  88°  51/  38"),  it  is  shown  that  it  is  impossible  to  obtsin 
an  exact  agreement  between  the  results  obtained  by  Tnvlor's 
theorem  and  those  resulting  from  the  rigorous  trigonometrial 
formulcc  when  the  time  excei'ds  forty  years.  But  it  is  also  shovrn 
that  the  time  at  which  the  values  derived  from  (he  development  by 
Taylor's  theorem  begin  to  deviate  from  those  derived  from  the 
exact  fonnulte  may  be  extended  many  years  by  means  of  a  second" 
arv  series,  which  represents  the  residuals  between  the  euct  co- 
ordinates and  those  obtained  with  any  assumed  limit  to  the  terms 
of  the  scries.  The  applicjition  of  this  principle  to  the  case  of 
Groombridge  11 19  is  explained  in  full,  and  results  given  whifh 
enable  the  computer  to  calculate  the  co-ordinates  corresponding  to 
any  date  between  1875  and  1955,  and  also  between  1875  "'"^  '7S5' 
Miss  Winlock "s  paper  is  one  the  preparation  of  which  has  neoM- 
sarily  involved  a  great  amount  of  labour,  and  astronomers  engaged 
on  investigations  relating  io  the  positions  of  close  polar  stars  will 
find  her  researches  of  much  use  to  them.     We  hope  that  the  pub- 

*  '  Memoirs  of  the  Aiuerioan  Academy,'  Vol.  xi.  part  ir.  no.  T. 
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(ion  of  the  second  part  of  the  paptr,  treating  of  the  proper 
ofions  of  close  polar  stars,  the  final  Catalogue  and  its  comparisoa 
'with  the  various  Catalogues  from  which  it  has  been  derived,  &c., 
will  not  long  be  delayed. 


P  Spectroscopic  Metuod  of  determiniso  the  Distakce  of  a 

Double  Stab. — Mr.  A.  A.  Rambaut,  in  a  paper  recetitly  coramu- 

aifated  to  the  Royal  Irish  Academy,  discusses  the  conditions  under 

hich  the  spectroscopic  method  for  determining  the  motions  of 

•  in  the  line  of  sight  may  he  used  for  asoertaining  the  distance 

'  a  binary.     The  inquiry  is  not  a  new  one.  Prof.  Niven  ('  Monthly 

notices,'  Vol.  sixiv.  p.  339)  and  Prof.   E.  C.  Pickering  (Proc. 

aer.  Acad.  vol.  viii.  no.  1)  having   both  given  formula*  for  the 

nual  parallax  of  a  binary,  when  the  elements  of  the  orbit  and 

be  relative  speed  of  motion  in  the  line  of  sight  of  the  two  compo- 

ents  at  a  given  time  are  known.     Mr.  Hambaut,  however,  adds  a 

"ble.  in  which  he  gives  the  imi.Timiau  value  of  ir  .  V  for  39  double 

irs, IT  being  the  annual  parallax  in  seconds  of  arc,  and  V  the  velocity 

'  motion  in  the  line  of  ^ight  in  miles  per  st^cond.     All  double  stars 

•  which  k  (=ir .  V)  is  at  auy  time  greater  than  unity,  Mr.  Rnmbaufc 

Bnsiders  to  be  within  measurable  distance,  since  either  ir  or  V  must 

be  of  determinable  amount.     Hut  if  A-  be  smaller  Ihiiu  unity,  and  V 

be  large,  then  the  binary  must  be  at  an  inconceivable  distance, 

and  quite  beyond  our  means  for  ascertaining  its  parallax.     The 

^^ble  annexed  to  the  paper  docs  not,  however,  give  any  hope  that  the 

^Bectroscopic  method  will  be  of  much  general  value  for  determining 

^SellftT  distances.     For  only  5  stars  is  /i  greater  than  unity,  and 

only  one  of  these,  a  Centauri,  is  really  well  fitted  fur  such  delicate 

spectroscopic  examination.     For  this  star,  however,  the  inethod 

might  give  as  accurate  a  value  of  the  distance  as  the  ordinary 

Pode  of  parallax  ;  certainly  it  is  worth  while  attempting  it,  and 
e  recommend  it  to  the  attention  of  observers  in  the  southern 
•misphere  possessing  powerful  telescopes. 

BoTATios  Pebiod  OF  THE  Red  Spot  oif  JupiTEB*. — From  eight 
obeer\'ations  in  the  spring  of  1886,  Prof.  Young  deduces  a  rotation 
period  for  this  object  of  y'"  55"4o*'7  +  o*'2.  Compiiring  this  value 
with  those  of  Prof.  Hough  fur  the  four  iireceding  oppoHitions,  it 
kppears  that  the  remarkable  retardation  of  the  period  still  persists. 
Prof.  Toung  also  determined  the  period  of  a  small  white  spot  in  a 
higher  latitude  than  the  red  spot  (50   N.)and  found  if  considerably 

Kori^r  than  that  of  the  red  spot  (9''  55™  1  i»-i4) ;  it  therefore  seems 
at  there  are  spots  on  both  sides  of  the  red  spot  travelling  more 
quickly  than  it  does.     Prof.  Young  also  adds  some  remarks  on  the 
jauction  of  the  southern  belt  with  the  red  spot  described  by  Mr. 
enuingiu  the  '  Observatory'  for  May  1886,  p.  188. 


*  Sidereal  McMcngvr,  Dcp.  1886,  p.  189, 
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PUBLIOATIOSa     OF     THE     LlVERPiML    AsTltOXOMlCAL     SoCPBT^ 

OflSEiiVATORr. — No.  I  of  this  aenea  of  publk-atioas  i-oataiiis  t» 
papers  by  Mr.  Eispin,  the  Observer  to  the  Sofiety,  viz.  ( i )  Phota 
graphic  Photometry,   and  (2)  Spectrost-opic   C)bservation8.      Th 
first  of  thiise  contains  the  inagiiitudea  of  some  500  stars  occurrin 
iu  the   DM.  zone   +40^,  as  deduced  generally  from  two  plat* 
taken  on  difffretit  dales,  the  method  of  reduction  btjing  the 
OS  that  adopted  in  the  author's  "Catalogue  of  the  Magnitudes 
500  .St4irs.'     The  D.\I.  magnitudes  are  also  given  for  comparisoa 
The  average  diacordaucc  of  the  magnitudes  d^ductsd  from  each  ( 
the  two  plates  is  about  m  5  of  a  mngnitude  ;  whilst  the  avers" 
discr>rdan«>  of  \.lw  dt.^terini nations  of  Es|)in  jind  Argelander  is  ab 
•J  of  a  magtiitudf.     In    attempting   to   find  the  effect   of  coloU 
upon   the  photogRi[»hif  magnitude,  the   following  table  has 
found  lo  represent  the  differences  very  fairly  : — 

Bed +2"5     Tellow-oraDge . .    +1*3     White 

Orange-red  4-r9     Yellow +o-8     Bluish-white     — ( 

Orange    ..    +i-6     Yellowish-white     -fo-4     Blue    — 11 

Wratten  and  Wainwright's  plates  have  been  used,  the  instr 
meut  being  the  Grubb  Eijuatoreal  Stellar  Camera  of  4J  inch 
ajterture. 

The  spectroscopic  observations  contained  in  the  second  of  thei 
papers  were  made  with  the  Calver  equaloreal  of  ijj-in.  apertur 
the  spectra  Iwing  observinl  by  meiins  of  five  prisms,  equalling  t« 
direct-vision  prisms,  placed  bt'fore  an  eyepiece  maguifving  jo 
times.  The  stars  obst;rvetl  (aliout  65  in  number)  are  chiefly 
stars  and  others  with  remarkable  spectra,  the  general  character) 
the  spectruju  being  in  each  case  indicated. 


TnK  Warner  Obsbkvatohy.— Prof.  Lewis  Swift  bos  publisba 
a  pamphlet  giving  a  history  and  account  of  the  work  at  tfa 
Warner  Observatory,  Hochester,  Js'.Y.,  1883- 1886.  A  descriptio 
of  the  great  16-inch  infractor,  the  dome,  and  other  accessories 
also  given.  Searching  for  new  nebula  and  for  connts  is  the  pria 
cifMil  work  to  which  Prof,  Swift,  has  devoted  himself  :  and  he  giv« 
a  catalogue  of  the  positions,  with  descriptions,  of  upwards  of  40 
of  the  former  class  of  olijects  which  have  beeu  discovered  at  fli 
Warner  Observatory.  The  pamphlet  also  contains  the  essays 
GJomets  and  on  the  Sky-glows,  to  which  prizes  have  been  adjudgt^ 
as  well  as  a  list  of  the  recipients  of  the  well-known  Warner 
for  oometarv  discoveries. 


Prof.   Brediciiijt  on  Cometabt  Tails. — Prof.   Bredichin  hu 
recently  examined  into  the  chunideristics  of  the  tails  of  the  thr 
principal  comets  of  last  year.     The  first  two  comets.  Comet  18851 
(Fabry),  and  Comet  1885  e  (Barnard),  had  tails  of  the  second  typ 
but  only  rough  values  for  i  —  pt  could  be  obtained,  since  both  we 
diHicult  to  observe.     The  values  Prof.  Bredichin  deduced  were  i* 
and  vq  for  the  two  comets   respectively.     But  the  third  come 
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Comet  1886/  (Barnard-Hsutirig),  was  bbA  1 
it  bad  two  t«tl^,  which  prcned  to  be  of  tin  Int  mat  tkiid  trpe 
respectively ;  and  a  thml  tail  vaa  aeoi  OB  oae  mBOtitm  br  Mr. 
Biu'khou«e  between  tbeotber  tvo,  aad  iiiHiiitly  «crf  nnrij  of  Ite 
cbiiract«r  and  in  the  poaitiaB  corretponibig  to  a  iail  of  tin  neand 

type.  

II    Comsts  ^sv  Mixos  Plakzis. — Troi.  KbWood,  in  m  ■hart  note 

^a  the  January  namber  of  tite  'ABenean  JoanMl,'ceIlaatteBtaoato 

two  instances  in  which  a  eonet  woold  wmi  to  iMve  had  ila  origia 

in  the  tone  of  asteroids.    Wolfa  eaaet,  1884  IIL,  lad  aa  eeeea- 

trii-ity  smaller  than  that  of  twlie  of  tiw  anBor  pliaetB,  with  a 

mean  distance  4-61 1  and  a  penod  of  abovt  3619  dm,  jmnium  to 

its  last  encounter  with  Jupiter,  ao  tkift  it  would  uxm  to  kare  been 

simply  a  very  distant  asteroid.    The  ortit of  I^H^eTa  coMi-t,  1867 

II.,  resembles  that  of  No.  87,  Sjlria,  ia  jnrtiiliiiii,  laqg^nde  oif 

node,  and  period ;  its  ecreatriaity  ia  greater,  kowerer,  thaa  that  of 

t^ylvia.  but  does  not  much  exceed  tbtt  of  Xo.  132,  Aetfaia.    Ia  a 

further  note  in  the  '  Sidereal  Meeeenger'  £ar  ILnch,  PmL  Kirh- 

wood  points  out  that  thia  eonet  eorreapoodi  to  the  ^p  ia  die 

minor  phinets  at  distaace  3*277.    The  distance  3*963 j,  where  a 

])lanet  v\ould  have  a  period  two-thirds  that  of  Jupiter,  liea  jiut 

beyond  the  outer  limit  of  the  cluster  as  at  preaeot  known,  the  neaa 

distance  of  Hilda  being  3*9523.     Should  a  minor  plaaet  at  mean 

distance  3'96S3  have  an  eccentricity  of  0-3,  ita  aphelion  would  be 

further  from  the  Sun  than  the  perihelion  of  Jupiter,  and  th«  orbit 

might  not  be  stable.     The  orbit  might  be  entirely  changed  like  that 

of  Lexell's  comet,  or  it  might  be  thrown  into  a  oometarj  fonu 

without  the  period  l)eing  much  changed.    Two  comete,  Faye'i  and 

Denuing's,  have  periods  about  two-thirds  that  of  Jupiter,  and  in 

like  manner  the  periods  of  the  comets  of  D'Axriiet  and  Uiela  cur- 

i  respond  to  the  gap  at  distance  3*31. 


Vabiatioss  is  the  Sctt's  DiAM-grnt*. — In   thin  paper   Ili-rr 

Auwer«  gives  a  very  exhaustive  discussion  of  the  value  of  the  Miin'* 

horizontal  and  vertical  diameter,  found  from  meridian  obaerratiiin*, 

with  special  reference  to  the  alleged  variations  in  the  m<«n  annual 

values  thereof,  following  the  period   of  the  Hun-spci  cycl<!,  tl.e 

I  existence  of  which  has  been  asserted  by  Herrhi  and  othvr*,  aa  woll 

■  as  other  periodic  or  progressive  changes.    The  wriw  of  ubiw.trvatioii* 

rdiscnssed  are: — (i)6reenwich  Obswvations  1851-1883,(2)  Waah- 

pington Observations  i866-i882,(3)Oxford(KadcliiT<:)ObMrvat{on« 

1862-1883,  and  (4)  Xeuchitel  Observations  (trnnoitit  only)  1863- 

1883.      The  personal  equations  of  the  several  observers  an?  (Irst 

determined  on  the  supposition  that   the  .Sun's  dinniet«r  majr  be 

Tari.ible,  and  that  therefore  the  obsen-al  ion*  of  lau-h  observer  muat 

be  compared  with  those  of  the  other  obnerveni  mode  in  (hn  sama 

year  only.     The  mean  annual  values  of  both  the  horizontal  and 

*  '  Stzan^iberichte  der  kuniglirh  preuamebsn  AluM]«roie  d*r  WlaMniolmrUni 
-u  Beriio,'  >o.  50,  December  1,  itt6. 
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vertical  diameter  for  the  several  series  of  obseirations.  resulting 
from  this  discussion,  show  variations  both  of  a  periodic  and  non- 
periodic  character,  the  former  at  lirst  sight  appearing  to  bear  •onw 
reBcmblaiice  to  the  Run-spot  eur\e;  but  by  comparing  them  care- 
fully with  this  curve,  and  with  each  other,  Herr  Auwers  cornea  to 
the  conclusion  that  there  is  no  valid  reason  for  supposing  the  Suns 
dianiet«r  to  vary  in  the  manner  supposed,  and  that  the  apparent 
changes  arise  from  insufficiently  determined  personal  equatioDs. 
He  acoordinwiy  procwds  to  detenuine  these  afresh,  on  the  supposi- 
tion that  the  mean  annual  diameter  is  constant,  but  that  the  per- 
sonal equations,  at  lea^t  for  some  observers,  are  liable  to  change. 
This  second  discussion  leads  to  much  more  satisfactory  results,  and 
Herr  Au«ers  regards  it  as  the  legitimate  conclusion  to  be  dravm 
from  his  iiivestipatiatis.  As  an  instance  of  the  effect  of  personality 
on  nK'osures  of  the  Suu's  diameter,  it  may  be  stated  that  the  mean 
of  the  Si  years'  observations  with  the  Greenwich  Transit-Circle, 
referred  to  the  mean  of  Dunkin,  Ellis,  Criswick,  and  J.  Cai^nter 
as  standard,  is 

Horizontal  diameter  32'  2"*48,  from  31 14  observations. 
Vertical  diameter      32    2  "oo,  from  3289  observations. 

Whilst  the  sanip  scries  of  observations  referred  to  the   "  MeoB 
Observer  "  as  standard  gives 


Horizontal  diameter  32 
Vertical  diameter      3 


2'  2"-oi  1 
2    2  73/ 


from  62  observera. 


The  mean  results  (referred  in  each  case  to  the  "  Mean  Observer 
for  the  other  series  of  observations  are : — 

Washington,  hor.  diam.  31'  x"'45,  vert.  duun.  31'  *"'57  15  obnnren. 

Oxford,  „         3»   1  -87,  ..  J»   3    S'  7 

NeucbiUcl,  „         32    y  »7,  8 

Herr  Auwers  points  out  that  meridian  observations  are  quite 
unsuited  fur  determination  of  any  possible  eilipticity  in  the  Sun"^ 
disk,  mid  flint  there  is  no  reason  to  conclude  from  these  results  tbi 
such  eilipticity  exists.      The   several  mean   values  of   the   Sun's 
(assumed  circular)  dinmeterare — Greenwich  32'  2""37,  Washiugb 
32'  2"'5i,  Oxford  32'  2"'i9,and  Nouchfttel  32'  3"-27  ;  the  diaco 
ances  of  which  are  to  be  ascribed  to  instrumental,  or  uneliminai 
personal,  peculiarities.  


1 


1 


New  Mikor  Planet. — A  New  Minor  Planet,  No.  265,  was  dis- 
covered by  Herr  Palisa  on  February  27.     This  is  the  s8th  discovere^H 
by  this  oiiscrxer,  and  it  will  probably  prove  to  be  an  important  on^^l 
for,  as  M.  Higourdan  has  pointed  out*,  its  motion  in  K.A.  is  un- 
usually rapid,  about  double  the  average  motion  of  an  asteroid.     It 
must  therefore  be  comparatively  very  near  the  Earth,  and  may  '"™ 
consequence  be  of  much  value  for  the  determination  of  the 
parallax.  

*  Oomptce  Bondiu,  Tome  dr.  Vo.  9. 
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New  Eed  Stab. — The  Bev.  T.  E.  Espin  telegraphs  that  he  has 
discovered  a  new  red  star,  magnitude  7*5,  three  minutes  south  and 
5  fMH-onds  following  26  Cygni.  There  in  no  star  in  the  DM.at  this 
place.  The  star  shows  a  very  well-marked  spectrum  of  the  third 
type.     Plat-e  of  26  Cygni.  1887-0;  E.A.  ig' 58°"  g'.Dec. +9°46''9. 


» 


The  Numerical  Lunar  Theory,  upon  which  Sir  G.  B.  Airy  has 
been  engaged  for  so  many  years,  has  just  been  published.  We 
offer  our  heartiest  congratulations  to  our  veteran  leader  on  the 
completion  of  his  Herculean  task,  and  rejoice  rhat  the  health  and 
strength  necessary  for  the  carrying  on  of  so  large  a  work  have 
been  preserved  to  him  so  long. 

M.  A.  Lancasteb  has  brought  out  a  second  edition  of  his  very 
useful  '  Liste  tionemle  des  Obsen'atoires  et  des  Astronoraes.'  He 
has  very  carefully  revised  it,  and  the  errors  and  omissions  noticed 
before  seem  now  to  have  been  corrected.  It  is  a  particularly  use- 
ful little  work. 

MuroB  Plan'et  No.  262  has  received  the  name  of  Yalda. 


^^  Ephmneru  for  Comet  i 

886  e  {FinUy)  •. 

By  H.  Kloock. 

P 

For  Berlin  Midnight. 

RA. 

Dec. 

Ab.  Timo. 

1887- 

h     m      8 

a        /        « 

Log  A. 

m     a 

April    I . 

.     5  "     8-S« 

+  25   17   54-4 

0-32421 

17   30 

4- 

•     5   »9  35-55 

25   25  36-5 

0-33564 

17   58 

7- 

.     5  z6  55-16 

25   31    5''2 

0-34682 

18   26 

10. 

■     5  34     7-45 

25  36  432 

0-35773 

18  55 

13- 

■      5  4«    I2'9> 

25  40  16-4 

0-36839 

19  23 

16. 

■      5  48  1 178 

25  42  34-8 

0-37879 

19  51 

19. 

■     5  55     4-26 

25  43  42-4 

0-38893 

20  19 

22. 

6  '  I   50-67 

25  43  42'5 

0-39883 

20  47 

25- 

.     6     8  31-05 

25  42  38-1 

0-40847 

21  15 

28. 

•     6  15     577 

+  25  40  3*7 

0-41787 

21  43 

EHemenU  and  Ephevurin  for  Comet  1887  6  {Broolg,  Jan.  22)  t- 
By  R.  iSPiTALEJi. 

Fboit  normal  places  for  Jan.  24  derived  from  observations  at 
Wasliiuptou,  Cambridge,  U.S.,  and  Albany;  for  Feb.  11  from 
obsenatious  at  Berlin,  Kiel,  and  Strasbourg  ;  and  for  Feb.  25  at 
"Vienna. 

T=i887  March  17-0500,  Berlin  M.T. 

u    159"  10'  i6*-5l 

ft   279    50     2  -7  [•  Mean  Eq.  1887-0. 

t      104    18     3-sJ 

log  5 0-213036 

•  AMrun.  Kachr.  No.  1777.  t  Ibid.  No.  1776. 
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Comets  1887  b  and  d. 


[No.  IS 


Error  of  middle  place  (O— C). 
A\cos/J=  4-o"-4  A^=  +o""g. 

T=[9"473Z4S]''  sin  ("+304*'  6'  43""3) 
y=[9-999376]r8in(w+  44  I  16  -i) 
:=[9-98os8i]rsiu(v+i34  57  37  -a) 
Ephemeris  for  Berlin  Itlidiiight. 


1887.                    R.A. 

Doci. 

UrigbtaeoL 

Ah.  Time. 

h      m     a 

h     in 

April   I    4  30  2 1 

+  30  43*9 

o-6i 

»5  56 

^               5    ....    4  35   58 

28  30-2 

056 

>6  33 

H             9    4  41   21 

26  26*4 

051 

17    10 

■           13   4  40  31 

24  3i'2 

0-47 

«7   47 

H          17   ....  4  51  31 

22  43'6 

0-43 

18  22 

■           31    4  50  23 

31       2-6 

0*40 

>8  57 

m     25  ••••  5  '  8 

19  27-3 

037 

19  30 

29   • • ■ •    S     S  47 

+  17  57-0 

0-44 

20     3 

Tlie  brightness  ou  January 

24  is  taken 

lis  unity. 

Eltnientt  and  Ephemeris  for  Comet  1887  d  {Baniard,  Feb.  16)  •. 
By  Drs.  J.  Palisa  and  11.  Kheutz. 
Fhom  observations  obtained  at  Paris  ou  Feb.  17,  at  Strassburg 
Feb.  23,  and  at  Vienna  Feb.  28. 

T=i887,  Mar.  28-4862,  Berlin  M.T. 

«     36°  33'  24"-8  1 

ft   13s   27    11-4  ^Mean  Eq.  1S870. 

»■ 139  46    53  '4  J 

log  q   0*002736 

EiTor  of  middle  place  (O— C). 
AXco8/3=-7'-5  A/3=+9"7 

*=[9'9S°i4]  >•  »in  (^'  +  343°  29'*i) 
y=[9'83734]'-«n(«/+io5    55 -8) 

=  =[9-93236]  r  Bin  ri'+   55   35 '9) 

Ephemeris  for  Berlin  Midnight. 

R.A.  Decl. 

1887.  h     m      B  01  Log*-.  Log  A- 

Mar.  31..   350     +35  42-2         0-0033         o"'479         ©"J* 

April  4  ..   3     o  40         36     8-0         0-0058         0-1786         0-31 

8..   2  56  51         36  30-2         0-0102         02056         o'sj 

12  ,.   2  53  26        36  49-9        0-0164        0-2292         o-2i" 

16..   2  50  21         37     7-8        0-0242         0-2498         o'ai 

20..    2  47  33         37  24"4         o"0334         0-2677  o-i8 

24..   2  44  58        37  40-2        0-0438        0-2832         o-i6 

28..   2  42  34         37  S5"6        o'o5S2         0-2965         0-14 

The  brightness  on  March  1 1  is  taken  as  unity. 

•  A»tr.  Naclir.  New,  2776  ood  1777. 
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ING  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Wednesday,  April  6,  1887. 

E.  DtWKJB,  E«q.,  F.R.8t  F%ce-Pr«aident,  in  the  Chair. 

Seerelariet :  E.  B.  Khobel  Jind 

Lieut.-Col.  G.  L.  TrpMAif. 

Minnt€8  of  the  previous  Meeting  were  read  and  confirmed. 

Co/.  Tvpman  said  that  amongst  the  95  presents  received  since 

last   meeting  were  31  books  presented  by  the  Royal  Society. 

books  were  all  valuable  works,  and  one  in  particular,  a  copy 

the  *  De  St■ientia^  »Stelliinim,'  a  rare  book  and  difKcult  to  obtain. 

Mr.  Knohel.     1  would  like  to  remark  that  we  are  very  much 

ebted  to  the  Royal  .Society  for  this  copy  of  the  '  De  Sciontiie 

Jtfllaniin  "  of  Altmteguius.    For  three  years  1  have  been  unsuccess- 

Jy  eearchiog  for  a  copy.    It  is  altogether  a  very  valuable  work 

ua. 

Totes  of  thanks  were  passed  to  the  donors. 
Air.  Chambers  in  presenting  a  "  Catalogue  of  Red  Stars  "  said 
^tbat  it  was  the  outcome  of  many  hundred  observations  extending 
over  a  period  of  seventeen  years,  1870  to  1886  inclusive.  The 
telf  scope  employed  at  tirst  was  a  4-in.  reflector,  but  the  observations 
made  since  1884  had  been  with  a  6-in.  refractor.  The  catalogue 
msde  no  pretence  at  being  exhaustive  ;  it  must  be  regarded  more  as 
A  working  list  designed  to  facilitate  the  study  of  red  stars,  of  not 
n  than  the  8^  magnitude.  It  might  be  that  the  eyes  of  the 
nt  race  of  observers  were  not  so  sensitive  to  red  light,  but  he 
rtsunly  had  often  considered  that  many  of  bis  predecessors  in 
be  observation  of  red  stars  had  greatly  exaggerated  the  colours. 
Taking  the  KO-called  red  stars  all  round,  his  opinion  was  that  a 
more  generally  accurate  generic  term  for  them  would  be  orange 
Btars.  Very  few  of  them  approached  to  red,  and  less  than  a  dozen 
»uld  be  termed  carmine  or  ruby.  These  remarks  were  requisite 
way  of  caution  in  order  to  guard  inexperienced  observers  from 
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being  disnppointed  when  they  came  to  examine  stars  described  br 
Sir  William  Ilerschel,  Sir  Jolin  llersciiel.  Schmidt,  and  othenw 
red  or  very  red.  These  observers  no  doubt  »aw  stars  of  a  redd«r 
tinge  than  they  had  since  been  found  to  exhibit.  In  the  ease  of 
the  Herschels,  this  might  have  tieeu  due  to  the  character  of  tbrir 
metallic  mirrors  or  to  jjeculinrity  of  eyesight,  or  to  both  caoses 
<rombined.  The  results  of  his  own  original  work  included  5S9 
stars  examined  by  himself  out  of  a  total  of  711,  being  virtually 
all  those  visible  in  England.  Ue  reumrked  on  the  fact  tbat 
many  of  the  stars  which  were  certainly  variable  were  red,  and 
•that  many  of  the  red  stars,  since  they  were  first  notetl  aa  such,  had 
been  found  to  be  variable.  The  coincidence  lietAveen  the  redseas 
of  colour  and  the  varinbility  of  the  light  of  several  hundred  start 
could  not  b>e  accidental.  What  it  meant  he  did  not  presume  to 
suggest.  The  question  had  often  been  discussed  as  to  how  f«r 
flat-surface  diagrams  of  colour  were  of  any  use  as  staodaids  <t 
comparison  of  the  colour  of  stars.  For  his  own  part  he  was  dis- 
posed to  question  their  usefulness,  lie  thought  a  transparent  dise 
of  coloured  glass  arranged  in  gnulations  of  colour  and  mounted  OD 
a  frame  sufficiently  portable  to  be  held  in  the  hand  by  the  observefi 
while  his  eye  was  loaking  through  the  telescope,  might  be  used  far 
the  comparison  of  star-colours.  The  light  wherewith  to  illuminBte 
the  discs  might  perhaps  be  obtained  by  means  of  electricity, 
catalogue  included  red  stars  recently  brought  under  the  notice  of 
Society  by  Mr.  Espin,  so  far  as  he  had  been  able  to  examine  thi 
lie  had  also  included  a  few  which  he  had  not  been  able  to  ex; 
in  order  to  make  the  catalogue  as  fairly  complete  as  possible. 

Capt.  Nohle.  AVhen  51  r.  Chamlwrs  was  occujiied  in  prepi 
the  catalogue  of  red  stars  for  his  most  valuable  work,  '  Descriiitiii* 
Astronomy,'  he  spent  a  night  in  my  ob.servatory  and  we  went  i>vef 
a  list  of  red  stars  he  hud  brought.  As  far  as  my  memory  sei 
me,  we  niadn  out  between  us  two  thirds  of  the  stars  to 
orange  and  the  remaining  one  third  we  co\Jd  not  make  out  to 
anything  but  white.  With  regard  to  the  determination  of 
colours  of  stars  by  means  of  discs,  1  have  tried  Admiral  Smrtl 
chromatic  scale ;  but  I  always  found  that  it  looked  so  extre 
different  in  the  daylight  in  my  library  from  what  it  did  w 
1  was  groping  about  at  night  with  a  bull's-eye  lantern,  and 
my  eye  to  the  telescope,  that  it  was  impossible  to  use  it  as  a  ui 
of  comparison  or  to  regard  it  as  an  accurate  me&us  of  descril 
the  colours  of  the  stars. 

Z>»\  (jill.  I  came  across  a  curious  case  of  difference  m 
estimation  of  colour  in  examining  the  object-glasses  of  two  w 
known  opticians,  Mr.  Grubb  and  Dr.  Schroeder.  Mr.  Grubb 
object-glasses  obtains  a  good  coincidence  of  the  rays  much 
towards  the  red  end  of  the  spectrum  than  in  the  case  of  I)r. 
Schroeder,  who  leaves  a  considerable  quantity  of  outstanding  rwl 
in  order  to  keep  the  rays  towards  the  blue  end  of  the  spectrum. 
I  have  no  doubt  that  both  opticians  were  guided  simply 
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different  sensibility  of  the  eve  to  colour — Mr.  Grubb's  eyes  being 
more  sensitive  to  red  rays  and  Dr.  Schroeder's  to  blue  rays. 
A  vote  of  thanks  to  Mr.  Chambers  for  his  paper  was  passed. 
ifr.  Knobtl  then  read  a  paper  by  Mr,  Ifoward  Orubb  on  "  The 
fdiaice  of  Instruments  for  Stellar  Photogr.aphy." 

Tlicaiithorin  submitting  those  uotea  to  the  Society  did  not  claim 
[iht  peculiar  originaliiy  for  them  ;  they  were  suggestions  showing 
ithe  many  points  which  must  be  thoroughly  discussed  before  a 
ttfi»f»ctory  conclusion  could  be  come  to  as  to  the  host  iustrumeutul 
^  iqiupment  for  this  newclassof  work.  First  as  to  the  instrument: — 
urcfically  considered,  the  reflector  appeared  the  superior  for 
•  reason  that,  if  spherical  aberration  be  properly  corrected,  there 
I  no  dispersion,  all  rays  being  brought  to  the  same  focus,  whereas 
the  ri'fractor  it  was  not  so.  Again,  the  field  of  view  of  the 
»llpclor  W.1S  theoretically  flatter  ;  but  ;it  the  same  time  it  had  been 
Hnled  out  by  Lieut.-Gen.  Teunaut  that  a  eousiderable  amount  of 
"coma  "  was  found  in  the  lateral  pencils  of  the  refloclor,  wliich  coma 
lii-iiirted  the  star  discs.  The  value  of  General  Tenuatit's  paper  would 
b-'  l.iriji.'ly  increased  if  extended  to  show  the  coinpiimtue  results  for 
Lit.T.il  pencils  in  the  refractor.  So  far  as  he  (Mr.  Grubb)  was  able 
to  ju.lgp,  there  really  was  not  much  to  choose  between  the  phot-o- 
graphs  taken  with  the  two  kinds  of  instruments  up  to  the  present 
time.  The  author  then  poinU-d  out  that  more  experiments  were 
iwiiiired  to  find  the  effects  of  increase  of  actual  aperture,  and  also 
for  increase  of  angular  aperture.  As  regards  the  jUld  of  view,  he 
thought  that  present  results  tended  to  show  that  2°  X  2°  was  the 
maximum  attainable  with  really  good  definition. 

Remarks  on  the  choice  of  "  silver-on-glasa "  and  "  metallic  " 
mirrors,  and  on  the  size  and  mounting  of  the  instrument,  then  fol- 
lowed. 

In  speaking  of  the  effects  of  refraction  Mr.  Grubb  said ; — "Taking 

•  »tar  near  the  equator  and  on  the  meridian,  the  difference  in 

■Jfolination  for  short  periods  is  small,  or  about  o"'5  in  half  an  hour, 

Wiile  in  R.A.  the  change  would  amount  tfl  the  same  quantity  in 

Ijnly  two  minutes.     The  curious  part  being  that  this  cluingo  in  K.A . 

F"  Dearly  constant  for  a  considerable    distance  from  the  moridiau, 

llmugh  of  course  the  error  is  of  opposite  sign  on  different  sides  of  the 

moriilian.     The  practical  deduction  to  be  drawn  from  this  is  a  very 

important  one,  viz. : — that,  instead  of  exposing  the  plates  across 

tlw  meridian,  the  whole  exposure  should  take  place  either  E.  or  W. 

of  the  meridian,  and  then  if  the  clock  be  given  a  slight  +  rate  in 

^posing  E.  and  a  slight  -  rate  when  exposing  W.,  the  troublesome 

HiDent  of  refraction  will  not  eiitH^rinto  the  question."     Further  on 

BIr,  Grubb  remarked  that  the  adoption  of  curved  plates  might  add 

■)nsi(lerably  to  the  field  photographed.     In  conclusion  he  said : — 

Bit  appears  to  me  that  the  most  useful  work  the  Paris  Congress 

■old  do  would  be  to  formulate  a  series  of  experiments  which 

PDald  clear  up  all  debatable  points.     Arrangements  might  also  be 

pde  to  enable  the  work  to  be  carried  on  immediately  after  these 
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experiments  were  completed,  the  general  features  of  the  inst 
meutal  equipment  to  be  contingent  ou  the  result  of  the  experimeut*.' 

The  Chainnau.     As  a  supplement  fo  these  very  important  papers, 
I  will  now  call  upon  Dr.  Gill,  who  \nll  address  the  meeting  u 
the  same  subject. 

Dr.  Gill.  It  will  probably  be  in  the  memory  of  the  Sooii 
that  in  1882,  with  the  aid  of  Air.  A  His,  the  photographer  at  Mowbraj 
near  Cape  Town,  we  obtainwl  photographs  of  the  great  comet  of 
that  year,  thatflifse  photogrnplis  contained  picture*  of  star."  nearly 
down  to  the  9th  magnitude  after  2.]  hours  exposure,  and  theso 
photographs  gave  rise  to  the  idea  that  by  niean^  of  such  lenses — 
compound  lenses  of  the  type  of  the  rapid  rectdinear  lenses  of 
Dntimeyor — observations  by  photograph."  of  stars  to  the  9th  and  gj 
iiiaynibides  on  the  system  of  Argclander  might  be  rapidiv  secuiwi. 
1  laid  before  the  Koyal  Society  a  proposal  to  that  effect  on  the 
occasion  of  my  visit  to  England  in  1884,  and  by  the  generwily 
of  the  Government-Grant  Fund  of  the  lloynl  Society,  the  senio* 
of  Mr.  Kay  Wixjds  were  engaged  and  the  work  has  been  in  progrpts. 
That  work  had  gone  on  for  some  timt,  when  some  photograph! 
were  sent  to  me  by  Messrs.  Henry  of  Paris.  The  quajity  of  wi 
which  they  produced  was  infinitely  superior  to  anything  W 
obtained  at  the  Cape.  The  quality  of  definition  was  due  in  the 
first  place  (o  the  superior  lenses  v\hich  they  employed:  and, 
secondly,  fo  the  much  more  rapid  plates  whi(rh  they  used.  But 
there  is  a  distinctive  difference  between  the  leading  idea  of  th« 
photographs  obtained  at  Paris  and  those  which  have  been  obtained 
at  the  Cape.  Messrs.  Henry,  who  had  undertaken  to  complete  ' 
cliiirts  of  Cliaconi.ic,  found,  when  they  reached  the  region  of 
"  Milky  Way,'"  the  ordinary  methods  of  observation  impracticabi 
The  idea  then  arose  of  securing  the  desired  end  by  succvwii 
photognvj)li.>i  of  small  adjoining  areas.  The  work  I  had  undert, 
at  the  Cape  wiis  of  a  totally  different  character  and  intenlu 
My  intention  was  to  complete  for  the  southern  hemisphere  the 
work  begun  and  carried  out  iu  the  north  by  Argelander :  and  it  »m 
necessary  in  carrying  out  such  a  work  to  devise  some  system  which 
would  render  thiit  work  possible  within  n  limited  nnnilx^r  of  years, 
ntui  whii-h  would  admit  of  after  measurement  and  discassion.  The 
plates  of  Messrs.  Henry  only  cover  an  area  which  at  the  outside 
may  be  represented  by  two  degrees  scjuare.  The  Cape  plates  give 
pictures  of  an  area  of  over  5  degrees  square,  which  are  suiricienUy 
sharp  for  accurate  measimnuent  at  least  to  y'^th  of  a  minute,  and  we 
lielieve  almost  fo  a  single  second.  These  pictures  are  sufficient  for 
that  purpose.  Therefore  by  such  a  process  we  get  compamti\elj 
quickly  over  the  stile.  I  am  told  by  Capt.  Abney  that  the  p 
1  em]>loyed,  (hose  of  the  Paget  Price  Plate  Co.,  13  years  ago,  whi 
were  the  quickest  I  could  obtain,  can  now  be  replaced  by  platee 
of  his  invention  which  work  eight  times  as  rapidly,  and  therefore 
we  .shall  be  able  to  work,  if  not  eight  times  as  qiuckly,  at  least 
four  or  five  times  as  rapidly  as  at  present.  I  wish  to  show  bow 
far  ttiia  work  at  the  Cape  is  a  work  that,  notwithstanding  the 
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superior  results  of  Messrs.  Heurr  in  maoy  RspMi«,ahaa]d  be  itiU 
carried  to  completioo.  It  is  qnite  oettno  that  witina  a  verr  few  | 
years,  probably  two  Tears  now,  in  view  of  Iht  tDacMed  aeantiveneaa 
of  the  plates  we  can  procure,  ve  sinU  faiah  the  photomphic  work, 
and  I  have  been  extremely  foctaaate  in  fiadiag  n  wiMbrnaUiii-  ia  ; 
Prof.  Kapteyn.  He  has  entend  ioito  the  bhMct  with  the  jj'iatM< 
enthunasin,  and  has  undcttaken  toderoCethewhole  ofhistiiaeaad 
also  t  hat  of  two  or  three  aaaiitaata  for  aetca  yean  to  the  woriu  He 
will  measure  and  reduce  photognpiie  tktimin^  atan  to  the  wwifrnr  of 
500,000  in  the  sonthtrni  bendaphere,  that  is  caifjiiig  thronglwt 
the  southern  hemisphere  the  work  of  Argelaoder.  Nov  I  think 
we  shall  ad\  anee  the  progress  of  aatroaoMy  rery  Kttle  if  we  mtnir 
produce  a  series  of  pii-turea  eootataiae  stars  to  a  partiealar  aaot- 
tiule.  if  we  do  not  provide  the  nwaiis  of  dtteiiaiBiag  for  the  epooft  aft 
which  those  pictures  were  taken  the  prcciae  co-oniiBataa  at  afl 
those  stars.  How  alone  can  we  proriae  for  the  detcnniaaliea  of 
the  co-ordinates  of  all  those  stars  ?  Hint  eso  oaJr  he  dona  bjr 
obtaining  about  the  same  epoch  a  snScieat  Bumbcr  of  standard 
stars  upon  each  pUte,  »o  that  by  detcsviniit^  |k<-  linear  ro-ordinatea 
of  these  stars  we  can  detennioe  the  eo-enlliMtcs  nebli«r|y  to  then 
for  the  whole  number  of  stan  in  end*  of  thoae  aintra.  The  fifst  etep 
in  that  process  is  to  have  a  complete  list  of  all  stars  in  the  honvnif 
down  toa  certain  magnitude,  with  their  positions approsjnatejyda- 

termined,  so  that  we  can  delibentdj  and  alaost  imoiediatalT  make 

....  .  .     I  ^. 

Sossible  by  the  existing  meridian  instrum«nts  available.  Unless  it  ia 
one  systematically  and  thoroughly,  oo«  great  part  of  the  work  of 
this  Paris  Conference  will  be  thruwu  away.  If  you  have  the  mmins 
of  determining  exactly  the  scale-value  on  the  platen,  yon  havi<  th«4 

■means  of  discussing  one  particularly  interesting  prolil<>tD.  Tsk*-  Ibn 
notion  of  the  solar  system  throogfa  space:  we  know  tlist  t/>wardi  tti« 
point  of  space  to  which  the  Sun  is  advancing  the  stars  will  bvopwiing 
out,  and  that  from  that  point  they  will  be  closing.     If  you  have  an 

I  accurate  determination  of  the  8cale->  aiue  in  each  of  theae  ptal«w,  th«ii 
•11  those  plates  w  ill  be  changing  their  scale-value  in  one  diroctioii  in 
that  part  of  the  sky  to  which  the  Sun  ii*  advancing,  snd  uirr  ufrtA, 
That  will  be  one  of  the  points  which  will  be  thoroughly  negl'-ctod, 
unless  it  is  very  seriously  considered  at  thf  CVinfemni'c,  I'nhtM 
we  lix  our  ideas  priioarily  upon  the  d<ft<Tmination  of  th«  M'ala. 

*Talue  of  these  plates,  and  the  means  of  detemiining  the  [xmtjf/ti 
and  >hrinkiiig  of  the  tilm  and  the  distortiofi  of  the  gla**,  wm  alinll 
not  be  doing  our  duty  in  this  matter.     I  think   th<;  work  wm  nrn 

Idoine  at  the  Cape  will  contribute  very  mm-h  to  that  end,  and  I 
hope  that  that  view  will  be  shared  by  the  Congn-s*  ;  and  I  hope 
that  I  shall  be  able  to  carry  the  work  to  comphrti'm. 
Mr.  Turner.  May  I  ask  if  Dr. Gill  connider"  tin*  relative  irru^Mtr 
motions  as  shown  on  one  of  these  small  plates  would  Im  of  nny 
value  towards  determining  the  proper  motion  of  the  solar  oysttiw  't 


the  necessary  selection  of  the  comparison  star*  for  each  o\ 
H  plates,  and  see  that  those  stars  are  ae(ermin«d  at  onoe  or  a«  soon  as 
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Dr.  Gill.     I  thiak  so. 

Mr.  Common.  This  subject  is  so  vast  that  it  is  utterly  impossible 
to  discuss  all  the  questions  to  which  Jtr.  Orubb  has  alluded  m  hit 
interesting  and  valuable  paper.  Now  that  the  Conference  is  comiug 
80  very  near,  we  are  all  getting  intensely  interested  in  the  subjwt 
that  we  have  had  before  us  more  or  less  for  the  last  two  or  thiw 
years.  It  seems  to  lue  there  are  some  very  important  questions  ii 
to  the  lines  upon  which  the  work  should  be  carried  on.  We  hsvotn 
determine  the  scale  upon  which  the  work  has  to  be  done.  That 
would  be  determined  by  the  length  of  time  which  has  to  be  devoted 
to  this  work.  There  is  the  plan  Dr.  Ctill  is  now  following  at  the 
Cape,  viz. :  taking  very  large  areas  of  the  sky  by  means  of  the 
double  combination  ;  this  seems  to  be  condemned  on  all  sides,  u , 
inadequate  for  fortning  a  photographic  chart  of  the  heavens. 

Dr.  (rill.     Will  yuu  allow  me  to  state  that  I  by  no  means 
forward  the  Cape  scheme  as  better  th;»n  the  scheme  of  the  P»ii^ 
Conference,  but  merely  as  a  little  preliminary  to  clear  the  way? 
hope  that  point  will  be  understood  by  all  of  you. 

Mr.  Common.     Vou  are  doing  it? 

Dr.  Gill.     Yes. 

Mr.  Common.  That  is  the  important  thing.  If  it  is  done  no* 
and  has  to  be  superseded  by  (he  Paris  work,  it  becomes  of  reij 
little,  if  any,  value ;  in  fact  it  is  a  positive  wast<}  of  time. 

Dr.  Gill.  Excuse  mo,  the  point  is  this — it  is  clearing  the  w»T 
for  making  a  greater  work  of  value,  otherwise  you  will  not  hnve  i 
sulficicnt  number  of  known  stars  on  a  small  plat«  to  determine 
the  places  of  the  remaining  stars. 

Mr.  Coinmun.  It  may  be  an  advantage  to  have  a  great  number 
of  known  stars  on  a  small  plate,  and,  if  it  is  an  advantage,  it  should 
be  done  in  the  northern  hemisphere  too. 

Dr.  Gill.  You  have  Argelander's  map  already  for  the  norlhem 
hemisphere. 

Mr.  Common.  1  do  not  say  it  is  an  utter  waste  of  time :  I  will 
withdraw  that ;  but  it  seems  to  me  the  time  should  have  been  used 
in  photographing  the  heavens  on  a  larger  scale  ;  but  there  is  not 
the  slightest  doubt  that  the  heavens  can  be  photographed  on  so' 
a  scale  as  this — 36°  at  a  time.  It  shows  a  great  deal  of  deter 
nation  and  pluck  on  the  part  of  Dr.  Gill  to  begin  single-handedf 
but  1  think  it  is  rather  a  [lity  it  was  not  begun  on  a  better  scator 
but  I  Hither  take  this  as  an  example  of  one  way  of  doing  theworit. 
There  are  three  different  ways  open  tons.  The  chart  maybe  takea 
on  this  scale,  which  must  necessarily  be  small — the  very  construction 
of  the  instrument,  the  double  combination  of  achromatic  le 
keeping  the  size  small.  I  do  not  say  but  what,  if  you  spend  mon 
you  cannot  have  letises  of  12  or  14  inches  aperture  ;  but  it  is  ' 
problematical.  I  think  the  lenses  Prof.  Pickering  used  at  Ilarv 
College,  of  8  inches  aperture,  are  about  the  limit  to  which  you  ( 
go  in  that  combination,  unless  you  prolong  the  exposure  and  lin 
the  stars  photographed  to  the  loth  or  nth  mag.     Is  it  of  any  1 
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taidag  surreys  of  the  heavens  where  the  limiting  magnitude  is 
less  than  any  of  our  maps  ?  Argelander's  limit  is  between  9 
and  10. 

Dr.  Gill.  We  have  not  an  Argelander  in  the  south;  that  is 
just  what  we  want. 

Mr.  Comnujn.  There  is  next  a  single  combination,  the  refracting 
telescope,  where  the  tield  is  very  luueh  restricted,  but  tlie  range  of 
nmguitudo  of  the  stars  is  very  inucli  iucruasod  :  and  there  is  tlie  re- 
flector. This  paper  of  Mr.  Griibb's  is  an  iraportant  one,  as  dealing 
more  particularly  with  the  suitability  of  tin;  two  kinds  of  telescopes 
which  must  necessarily  be  us(;d  in  any  chart  that  i.s  made.  It  is 
too  long  a  matter  to  discuss  at  length.  I  would  mention  the  con- 
clusion 1  have  come  tu  in  the  consideration  of  the  thing.  However 
valuable  tiie  reflector  may  be  tor  the  purpose  of  light-grasping 
power,  for  its  cheapness,  and  from  the  IJ»ct  tiiat  it  does  not  disperse 
the  light  of  the  star,  1  thiuii  the  proper  instrument  for  taking  the 
iirst  photographic  chart  of  the  heavens  at  the  present  time  will  be 
a  nifraetor,  not  only  ler  the  permanency  of  the  light-griwping 
power,  but  for  the  permanency  of  adjustmeni,  1  have  submitted 
a  paper  (which  is  not  now  before  tlie  Soriety)  to  the  Com- 
mittee of  the  Cougress,  and  1  have  suggested  the  use  of  the  lenses 
in  duplicate  or  triplicate,  so  that  piclua's  may  bo  taken  of  thp 
smaller  parts  of  the  sky  at  the  same  time.  Possibly  the  Conference 
may  decide  on  some  course  lo  follow  ;  and  if  they  discuss  the 
question  in  all  its  details,  and  experiments  are  taken  in  the  way 
many  of  our  Fellows  think  advisable,  there  cannot  but  be  a  great 
gain  to  astronomy. 

L    A  vote  of  thanks  was  then  passed  to  Mr.  Grubb. 

P  J/r.  Turner  then  read  a  paper  "  Oii  the  Vai'ialions  of  Level  antj 
Azimuth  of  the  Transit-Circle  of  the  Koyal  Observatory,  Green- 
wich." He  said  that  the  means  of  the  monthly  errors  in  lovoj 
and  azimuth  of  the  transit-circle  at  tins  Itoyal  Observatory  had 
been  collect»;d,  and  lie  thought  it  might  be  of  interest  to  discuss 
the  harmonies  by  wliich  the  annual  changes  were  expressible. 
It  was  pointed  out  some  time  aj^o  by  Mr.  Ellis  that  both  the 
level  and  azimuth  followed  the  temperature  very  closely;  and  he 
had  for  comparison  added  the  analysis  of  the  mean  temperature. 
There  was  a  variation  of  nearly  four  seconds  amplitude  in  a/.imuth 
and  nearly  two  seconds  in  level:  the  azinnith  followed  the  tempe- 
rature by  about-  a  mouth  and  a  half,  whilu  the  level  appeared  to 
anticipate  it  by  that  amount.  This  latter  effect  he  considered  to  be 
due  to  3  dill'crcnceof  coiiduetiviiy  in  the  piers  of  the  instrument. 

I)r.  Gill.  1  may  say  that  Mr.  Finlay  has  made  a  most  careful 
investigation  of  tlie  azimuth  of  the  C^po  transit-circle  from  the 
foundation  of  the  instrument  to  the  present  time;  ami  those 
results  are  now  prepared  for,  and  will  pass  through,  the  press 
before  I  leave  this  cuiintry.  The  conclusion  at  which  Mr.  Tmlay 
arrives  is,  in  the  case  of  the  level  at  all  events,  that  the  maximum 
and  the  minimum  are  reached  four  months  after  the  maiinumi  and 
minimum  of  temperature.     There  is  also  an  additional  investigation 
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of  some  interest  which  Mr.  Turner  does  not  seem  to  have  carmdl 
out,  nanioly  the  expression  for  secular  changeB. 

Mr.  Turner.  Those  are  shown  in  the  paper,  but  I  thouglit 
them  hardly  of  sufficient  interest  to  comment  ou  :  they  are  abown 
by  the  figures. 

Dr.  Gill.  They  are  very  difficult  to  explain,  but  are  extremeljf 
interesting  to  follow. 

The  Asironumer  Hfiyal.  I  may,  perhaps,  add  a  word  of  cantia 
with  rPKa""'!  to  secular  changes  of  the  Greenwich  transit-circll 
There  have  bi-cn  various  changes  made  in  the  aziDiuth  and  leve" 
and  of  course  it  is  necessary  to  take  this  into  account ;  and  tin 
con8e<|uence  is  the  whole  period  of  observation  is  broken  up  into ' 
periods  of  a  few  years  generally,  so  that  there  is  no  \ery  long 
period,  if  I  remember  right,  to  show  the  distinct  secular  changes. 

Mr,  Turner.     The  longest  jjeriod  i«  from  1851  to  1869, 

The  Chairman  (in  jiroposing  a  vote  of  thanks  to  Mr.  Turner) 
said  that  those  matters  might  perhaps  seem  technical  to  an  out- 
sider, but  to  ihot'  in  charge  of  an  observatory  they  were  int«i8ely 
intere8tiDg,and,  indued,  particularly  so  to  him3elf,a8  an  old  observer. 

The  following  papers  were  also  announced  : — 

Pri)f.  C.  Pritfhiird.     "  Kemarks  ou  some  of  the  present  asp 
of  Celestial  Photography." 

J.  E.  Gvre.     "  On  the  Orbit  of  OS  400." 

C.  L.  Prince.     "Lunar  Oreultations  on  March  29,  1887.' 

A.  Marth.      "  On   the   formula)   for  computing   the  appa 
positions  of  a  Satellite,  and  for  correcting  the  assumed  Elementl 
of  its  Orbit." 

lioi/al  Observatory,  Chreenurich.     "  ObserTationB  of  Comet  6  18 
(Bro<ik8)." 

The  following  gentlemen  were   duly  elected  Fellows  of 
Society : — 

Eev.  John  Bone,  Lieut.  W.  F.  Cahome.  R.N.K.,  Lieut.  Ca 
bell  W.  M,  Hepworth,  B.N.E.,  and  William  Frederick  Smith. 

The  Meeting  adjourned  at  10''  o"  p.m. 


Liverpool  Astronomical  Society. 

The  seventh  general  meeting  of  the  session  was  held  on  Tue    

April  12.  Mr.  James  Gill,  Vice-President,  in  the  chair.  Ten 
Members  were  elected  and  1 1  candidates  proposed,  and  Lord 
Crawford  and  Dr.  Duuer  were  elected  Honorary  Associates  of  the 
Society.  A  large  number  of  communications  in  support  of  Mr. 
Elger's  resolution,  "that  the  next  aimuol  meeting  be  held  in 
London,"  were  read,  and  upon  the  question  being  put  to  the  rote 
it  was  carried  unanimously. 

In  a  paper  on  the  Proper  Motion  of  I  Ursa)  Majoris  and  its  naled- 

Se  companion  (Mizar  and  Alcor,  the  eque*  ttellula  of  old),  Jlr. 
erbert  Sadler  8a.\A.  SV  \va.d  Vqxv^  been  known  that  these  two 


^Bboroponents  wero  moving  tos;ether  through  space  with  the  same 
^■Telocity  uiid  in  the  same  direction.  It  was  therefore  a  matter  of 
interest  to  ascertain  whether  the  small  star,  which  forms  the 
triangle  with  them,  partook  of  their  common  movement.  Of  this 
star,  Nmyth  relates  that,  in  1723,  a  German  astronomer  thought 
he  had  discovered  a  new  wandering  star  near  f ,  and,  not  remarking 
that  it  was  a  strange  location  for  a  planet,  immediately  dubb<}d  it 
Svlits  Lndovieiannm,  in  honour  of  hLs  sovereign,  Louis  V.  of  llesse 
Darmstadt.  This  was  probably  the  8th  magnitude  star  to  the 
southward  of  Ak-or,  and  its  location  would  perhaps  not  have 
apfieared  so  "  strange ''  if  it  could  have  been  known  that  the 
position  of  Eaphrnsyiu  on  January  17,  1867,  would  be  E.A.  viit' 
42"  20'  +61°  3i''7,  and  consequently  not  far  from  5  Ursa*  Majoris. 
From  a  presumixl  identity  of  proper  motion,  a  physical  connection 
had  been  su8pecti;d,  and  Smyth  even  assigned  a  period  of  190,000  of 
our  years,  ibousjh  this  was  probably  an  error.  The  brightness  of 
Sidus  JiudoviL'ianum  had  been  variously  estimated  from  the  6th  to 
8^  mag.,  so  that  it  ininht  almost  certainly  be  classed  as  variable. 

The  Rev.  .S.  J.  .Tohiiaon  remarked  upon  the  interesting  oooul- 
tation  of  the  Hynd''n  which  took  place  on  March  29.  Although 
the  Moon  hatl  on  this  occasion  set  before  reaching  Aldebaran,  there 
was  some  compensation  from  the  fact  of  that  v»ide  pair  H'  and  0* 
Tauri  being  occulted ;  not  only  because  they  were  such  a  noble 
pair  in  the  telesco]>e,  but  also  remarkable  from  the  suspicion— or, 
according  to  \V.  Stnive,  more  than  suspicion — of  a  physical  con- 
nection, notwithstanding  their  wide  distance  apart.  0'  disappeared 
at  9""  18"  37*  and  H'  at  9*"  27°"  50*,  both  disappearances  being  instan- 
taneous, and  easily  visible  in  a  small  single-lens  opera-ghiss. 

In  the  conclu«ir>n  of  his  essay  ou  the  Temperature  of  Stars, 
Mr.  W.  II.  S.  Monck  contended  that  if  tbeir  heat  and  sijie  varied, 
as  they  had  reason  to  believe,  it  was  clear  that  they  must  not  look 
exclusively  amongst  the  brightest  stars  for  their  nearest  neighbours. 
Few  of  the  bright  stars,  for  e.xaiuple,  were  as  near  as  61  Cygni, 
and  yet  this  was  near  the  limit  of  naked-eye  vision.  The  com- 
panion of  Sirius,  which  could  only  be  seen  with  a  very  powerful 
telescope,  was  as  near  to  us  as  its  primary.  The  very  faint  40' 
Eridani  had  also  a  sensible  parallnx,  and  there  was  little  doubt  that 
we  might  hereafter  discover  a  tenth,  or  even  a  twelfth,  magnitude 
star  with  a  greater  parallax  than  a  Centauri.  Until  recently, 
chance  only  could  lead  astronomers  to  hit  upon  such  a  star,  but 
photographs  might  now  be  taken  of  regions  which  might  hereafter 
^_  show  displacement  ;  and,  though  this  would  not  indicate  parallax, 
H^  its  evidence  of  large  proper  motioa  would  form  one  of  our  best 
^^  guides  to  the  nearness  of  stars. 

On  the  supposition  that  astronomical  causes  underlie  and  de- 
termine physical  agencies,  Mr.  W.  Fergus  reviewed  the  different 
theories  which  account  for  glacial  epochs.  The  mean  annual 
amount  of  solar  heat  might  remain  fixed,  but,  with  an  eccentricity 
of  0*0747,  and  winter  in  aphelion,  the  Earth  would  bo  8  milliou 
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ioUm  furtlier  from  the  Sun,  and  the  tempi-rature  of  the  Britisb 
Isleit  6'  Fohr.  below  zero.  Further  there  nus  the  increased  length 
of  ophelion  winter,  which,  taken  at  its  maximum,  varied  from  33 
to  36  days  Linger  than  the  summer.  With  the  southern  wiut(;rat 
aphelion,  the  south  of  Patagonia  and  the  Falkland  islands  ^at.  from 
50"  to  53'^  S.)  were  covered  with  snow  and  ice  to  the  edge  of  the 
sea.  Geology  revealed  repeated  interglacial  j>eriods,  though  it  did 
not  explain  them;  but  astronomy  and  meteorology  together  affonlisi 
strong  evidence  that  a  glacial  climate  would  prevail  ua  that 
hemisphere  which  had  its  winter  at  aphelion  during  on  epoi-b  ut 
extreme  eccentricity  of  the  Earth's  orbit. 

Mr.  George  lliggs  did  not  think  the  present  low  eccentricity  of 
the  Earth's  orl<it  would  account  for  these  differences  of  climate  in 
aphelion  winter,  but  attributed  the  relatively  high  temperature  of 
northern  latitudes  to  the  warm  air-currents,  and  to  the  action  of 
the  Gult'-^tnam. 

Mr.  James  tJill  thought  it  was  not  safe  to  rely  too  much  on  the 
Gulf-streiim  as  a  moditier  of  climate,  since  Dr.  Carpenter  had 
proved,  during  the  expedition  of  the  'Challenger,'  that  it  wM 
dissipated  before  getting  halfway  across  the  Atlantic.  The  |)resent 
mild  winters  were  rather  due  to  the  returning  warm  ooean-curreuti 
from  tropical  re jions,  which  flowed  in  a  direction  from  S.W.  (0 
N.E.,  tts  a  consequence  of  the  Karth's  rotation.  Both  the  initial 
direction  of  these  currents  and  the  trend  of  the  hind  favoured 
their  projection  on  to  the  British  Isles. 

In  a  continuation  of  bis  articles  on  Telescopic  work,  Mr.  W. 
Denning  dealt  with  town  definition,  and  enjoined  observer!*  r<;«idi: 
in  populous  districts  not  to  despair  of  doing  really  useful  woi 
The   vapours  hanging   over  a  large   city  were   by   no    means 
objectionable  as  was  commonly  supposed,  unless  they  were  movi 
rapidly  across  the  tield  of  view.     In  a  comparatively  tranquil  att 
of  the  air,  deliuition  was  excellent,  and  he  had  frequently  fou, 
planetary  markings  very  sharp  and  steady  through  the  smoke 
fog  of   Bristol  ;  the  interposing  vapours,  indeed,  moderated 
brightness  of  the  image  with  excellent  effect.     Vapour  from  nei| 
bouring  chimneys  was,  of   course,  ruinous,  as  a  bright  star 
transformed  into  a  seething  comctary  mass,  and  the  planets  under- 
went contortions  of  a  most  astonishing  character.  ^h 

The  work  of  the  meteoric  section,  under  the  direction  of  ^h^| 
Denning,  included  the  simultaneous  observation  of  a  meteor,  whii-^^ 
was  first  seen  on  the  19th  .January  by  Mr.  Monck  at  Dublin,  whon 
56  miles  high,  over  a  point  S.  by  W.  from  Holyhead.     Mr.  Back- 
house had  noticed  it  directly  afterwanls  when  it  was  49  miles  high, 
and  from  thenw  it  descended  to  an  elevation  of  28  miles  betw 
Carnarvon  and  Dublin.     The  whole  of  the  visible  path    was 
miles,  and  its  velocity  slightly  more  than  22  miles  per  second, 
radiant   being   near   \   Draconis.        No   shower    had   ever    I 
observed  from  this  point   in  January.     The  only  position  w 
fell  anywhere  near  it   was  that  given  in  the  *  Companion  to 
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inntJinea  of  one  of  these  mysterious  furrows  striking  boldlv  acrow 
a  wtJ9  aUuvial  tract,  and  traversing  a  loftj  mountaia-^ystem 
niMvrly  at  right  angles  to  its  axis,  without  any  apparent  referenog 
to  th«  character  or  structure  of  the  region  through  which  it  passe*. 
The  western  half  of  the  rill,  or  that  portion  which  lies  on  the  Mara 
Nubium,  is  a  tine  object,  with  high  powers,  about  the  time  when 
the  inurning  terminator  intersucti  Capuanus — its  manj  variation 
in  width  being  then  prominently  displayed. 

In   connection  with  the    Ram-tden   rill-system,   Dr.   Klein, 
Cologfne,  made,  a  few  years  ago,  the  suggestive  observation 
that  section  of  the  north  wall  of  this  ring-plain,  included  bet' 
the  rills  which  abut  on  it  (nunil)ered  9  and  10  in  Scliraidt's  special 
map  in  his  '  Rilleii '),  is   greatly  disturbed   and  shift^id   from  il 
normal  position  towards  the  exterior.     The  phenomenon  was 
corded  with  a  high  power,  when  the  morning  terminator  lav  a  lit! 
east  of  Kamsden.     Though  I  have  never  been  fortunate  enough  to 
observe  this  very  remarkable  physical  feature,  I  can  neverthelesi 
confirm    Dr.  Klein's   obsenation   to   the  extent  of   seeing  that 
Nelson's  assertion  ('  Moon,'  p.  37S),  that  Bamsden  has  entirdj 
intercepted  the  rill-systt-m  of  which  it  is  the  centre,  needs  mi 
cation  as  n?ffards  the  two  rills  just  mentioned,  as  they  have 
traced  as  delicate  dark  liu*?^  through  the  wall. 

KempatOD,  Beds,  1S87,  April  11.  TaOB.  Qwxv  EloEB. 
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Meteor  Notes. 

Oti  March  23,  24,  25,  and  27,  in  watches  amounting  in  the  sum  to 
5J  hours,  33  meteors  were  seen  at  Bristol.  A  radiant-point  of 
rather  slow  meteors  was  found  at  161°  +58°  near /3  Ursoe  Majoris, 
chiefly  on  March  25,  and  another,  of  swift  meteors,  at  229"  +32°, 
on  March  27.  Further  showers  were  observed  from  175°  +20^ 
and  190°  +20°.  The  latter  is  probably  associated  with  a  stream 
that  has  been  noticed  on  several  occasions  in  April.  The  Italian 
observations  of  1872  give  a  radiant  at  190^  +20',  Mar.  3r-j 
April  12;  Heis  has  a  position  at  190°  +23°,  April  4-23;  Shi>«|| 
parelli  and  Zezioli,  193°  +20°,  April  11,  1869;  and  Corder  190"* 
+  20'^,  April. 

On  March  28  I  observed  35  meteors  during  a  watch  of  al 
5  hour.H,  in  the  interval  from  lo*"  to  rsj"".     The  chief  shower 
one  of  slow  meteors  from  263°  +62°,  about  5°  8.E.  of  f  Dracoi 
This  stream  does  not  appear  to  have  been  recognized  before 
March,  though  several  radiants  cluster  hereabout  in  April. 

Between  JLirch  24-28  I  registered  several  conspicuou-s  mei 
from  a  point  at  316°  +76"  near  x  Cephei.    Two  fine  ones 
also  seen  from  this  plivco  in  1877  on  March  16  and  t8.     8howi 
have  been  previously  observed  at  the  same  position  in  the  spri 
months.    1  deduced  a  radiant  at  300'  +80°  for  Feb.  i-Mar.  u 
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from  the  Italian  obseiTatioiiB,  1872,  and  another  at  300"  +79", 
Kay  3-15.     Heis  also  gives  radiauts  at  320'^  +81^,  April  14-28, 
•nd  315°  +8i°.  May  5- June  15.      Greg  and  Uerst-hel  loiind  a 
Icvnire  at  305''  +80°,  April  27-June  30.     These  deteriniiiatioDS 
rve  to  show  that  several  dioHiu't  meteor-groups  emauate  from 
I  Mune  region  round  about  ^^  Cepiiei. 
The  brightest  meteor  seen  here  in  March  was  on  the  28th,  at 
2*  53".     It  was  =  If.,  and  fell  rather  swiftly  from  333"  +$0°  to 
|4Si°  +40''.     Meteors  eiceetling  ist-mag.  stars  were  also  noticed 
an  March  24,  lo""  3"°.  and  Slarch   27,  8"  50"'  and  11''  29"'.     The 
ne  observed  on  March  27  at  S*"  50"'  moved  very  slowly,  and  left  a 
right  train  just  S.  of  the  stars  C,  n<  and  8  Draconis.     '1  he  api>arent 
•path  was  from  267°  +66°  to  243"  +57°,  and  the  radiant  was  evi- 
dently situated  in  an  unusual  position    in  the  western  sky.     It  is 
Torfunate  this  meteor  was  also  observed  by  Mr.  Backhouse  at  (Sun- 
land,  where  it  appeared  low  in  the  soulh,  lo  the  W.  of  Felis, 
iug  a  short  path  of  about  6\     Mr.  Ba(.-khouse  described  it 
at  wag.,  of  yellow  colour,  and  it  left  a  faint  sparkling  train. 
The  direction  of  its  flight  was  accurately  recorded  both  at  Sunder- 
land and  Bristol,  and  the  radiant-point  derived  from  the  combined 
tracks  is  at  1 1°  -1-34°  (a  few  degrees  AV.  of  jj  Androuiedaj).     This 
position  had  an  altitude  of  10°  in  N.W.  at  the  time  of  the  obser- 
ntioti.     When  tirst  seen,  the  meteor  was  about  55  miles  high  over 
•  point  of  the  Earth's  surfai*  E.  of  "VValNvll,  and  after  pursuing  a 
course  of  26  miles,  it  became  extinct  near  Ix'amiiigton,  at  an  ele- 
vation of  50^  miles.     It  emanated  from  a  stream   hitherto  quite 
imknown,  for  no  radi-ints  have  ever  been  found  near  /3  AndromcdiD 
ia  the  spring  months  of  the  year. 

The  Lyridg  0/  1887. — The  weather  this  year  proved  exceptionally 
{avoumble  at  the  period  of  recurrence  of  this  display.  At  Bristol 
observations  were  commenced  on  April  17,  when,  in  a  watch  of 
2J  hours  between  lo""  and  13'',  11  nieieors  were  (ounted;  but  there 
were  no  Lyrids.  On  April  18,  in  4^  hours  between  10''  and  ij"*, 
27  meteors  were  seen,  including  4  Lyrids,  from  a  radiant  at  about 
266°  +33°.  On  April  19,  in  4^  hours,  between  10''  and  14^'', 
30  meteors  were  registered,  and  of  these  5  were  Lyrids,  vMth 
radiant  at  269°  -I-31'.  On  April  20,  in  3  hours  between  9^"'  and 
13',  18  meteors  were  seen;  and  7  were  Lyrids  from  271°  +32". 
hummariziug  the  tliree  nights  (i8th,  i9tb.  and  20th),  16  Lyrids 
appeared  out  of  a  total  of  75  shnoting-stars  seen  in  12  hours' 
natehing.  The  maximum  occurred  on  the  20th,  when  the  number 
of  Lyrid.s  rather  exceeded  2  per  hour  lor  one  fhower.  The  dis])lny 
baa  therefore  been  a  decidedly  poor  one.  Tlie  few  Lyrids  that 
were  nu-orded  were  very  swiit,  brilliant,  Ihwhing  meteors,  leaving 
tinn  streaks.  What  the  shower  lias  lacked  in  tx"gard  to  numbers 
has,  however,  been  in  a  measure  compensated  for  by  the  very  con- 
spicuous character  of  the  individual  meteors.  The  radiant  deter- 
mined on  successive  nights  has  shown  a  progressive  di^<placement 
amongst  the  stars,  though  not  to  the  extent  witnessed  in  1885. 
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On  April  1 9, 1887, 13''  13"".  a  very  fine  Lvrid  (=  5  )  fell  rspuUy 
from  269^  +n°  to  269"^  4-1°.  Near  the  visible  end-point  the 
meteor  flashed  out  with  great  brilliancy,  and  left  a  broken  8tn»k 
for  several  seconds  lying  amongst  the  small  groups  of  stars  in 
Taurus  Poniatowski. 

It  is  noteworthy  that  my  descriptions  of  these  meteors  as  seen 
in  different  years  are  curiously  discordant.     In  1878  I  found  them  | 
Blow-moving;,  and  in  1S84,  when  the  shower  was  unusually  rich, 
they  were  faint  and  uninteresting,  with  motions  by  no  means  swift.  | 
This  year  their  great  swiftness  and  brilliancy  formed  the  most ' 
Btriking  features. 

During  my  late  observations  I  recogniised  the  following  minor 
streams  as  being  well  pronounced  : — 

ITotes  and  OomporisonB. 
Meteors  very  slow;  seen  on  April  17-18. 
Bright,  slow  meteors.     Near  p,  c  Boiitis. 
Sniall,  swift,  and  short.      8.  &  Z.,  m 
-f  55°,  April  14. 

4 231    -fi7         Very  swift.    D.,  231° -|- 17".  April  i8-2< 

1885. 
S-...     272    -|-2t         Very  swift.    The  <7(tr6<frtV/*  of  Greg. 

The  shower  at  231°  -f.  17°  W.  of  $  Serpentis  is  unusually  defini< 
and  exact.     The  position  at   272°  -l-2i°  also  represents'  anothef 
prominent  stream  of  the  Lyrid  meteoric  epoch.     This  shower  WJU 
observed  by  Prof.  Herscbel  on  April   13-14,  1864,  at  273°  +25°, 
and  by  Mr.  Greg  on  April  20,  1872,  at  267"  +25°.     On  April  To, 
i877,"l  saw  it  at  267°  +21°.  W.  F.  Desniko.  ' 

Bristol,  1887,  April  si. 


International  Astronomical  Conffress. 

TuK  International  Congress  which  had  been  iiivit*d  by  Adminl 
Moiiehez  to  asfemble  in  Paris  on  April  16,  was  attended  by  the 
following  Astronomers  and    Savants: — MM.  Auwexs,    Bailkad, 
Bakhuypen,  Bertrand,  Beuf,  Bouquet  de  la Grye,  Bninner,  Christie, 
Cloiii',  Common,  Cornu,  Ouls,  Donner,  Duuer,  Eder.  Elkin,  Faje,] 
Fiy.eou,   Folie,  Gautier,  Gill,  Gyldeu,  Hasselberg,  Paul   Henrr,] 
Prosper  J lenry,  Jaiiswn,  Kapteyn,  Knobel,  Krueger,  Laussedat,! 
Liard,  I/oewy,  Lohse,  Mourhe/.,  Oom,  Oudemans,  Pechiile,  Perrier, 
Perry,   Peters,    Pujazon,    Huyet,   Boberts,    Bussell,   Scboenfeld, 
Steiiiheil,   Struve,  Tacchirii,  Tennant,  Thiele,  Tisserand,  Trepied, 
"Weiss,  Winterliaiter,  Wolf,  &c. 

The  conference,  which  was  held  at  the  Observatory,  was  opened 
by  M.  Flourens,  the  Minister  for  Foreign  Affairs,  who  in  the  niune 
of  the  French  Government  offered  the  members  a  cordial  welconio. 
The  business  of  the  conference  was  conducted  by  a  Bureau  of 
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which  the  Honorarr  President,   was   Admiral  Mouehez  :  Acting 
Prwidetit.  M.  Struve ;    Vice-Presidents,  MM.   Auwers,  Cliristie, 
uiil  Kaye  ;  Secretaries.  MINI.  B.'ikluijsen  and Tisseraiid  ;  Assistant 
Swretaries,  MM.  Duncr  and  Trepied. 
Tlie  following  general  resolutions  were  adopted  by  the  Con- 

RTMS:— 

1.  Les  progres  reallise's  dans  la  Photograpbie  Astronomique 
exigent  impcrieusement  que  les  astrononics  de  notre  t'poque  cntre- 
prennent  en  coinmun  la  description  du  ciel  par  le  nioyen  des 
pioccdt-s  pliotocTophiques. 

2.  Ce  travail  sera  fait  dans  les  stations  k  choisir  et  arec  les 
iortniments  qui  devront  6tre  identiques  dans  l*ur  parties  essen- 

tJcllL-S. 

3.  Les  buts  principaux  seroiit ; — 

a.  De  dresser  uno  carte.  phot<igrapliique  gcncrale  du  ciel  pour 
IVpoque  actuelle,  et  d'obtenir  des  donut'es  qui  permet- 
tront  de  fixer  tes  positions  et  les  grandeurs  do  toutes  les 
^toiles,  jusqu'tt  un  ordre  determine  avec  la  plus  grande 
pr<5ci8ion  possible  (les  grandeurs  etant  eutcnilues  dans  un 
sens  photographique  n  dofinir), 

fi.  De  pouvoir  aux  meilleurs  moyens  d'utiliser  tant  iiropoquo 
actuelle  que  dans  I'avenir,  les  donn<?eE  foumies  par  les 
procedes  pliotogrnpbiques. 

The  resolutions  svith  regard  to  Inatniments,  Magnitude  of  Stars, 
Photognphic  processes.  Measurements,  &c.  may  be  classified 
thus; — 

InstrumtnU, 

I.  Les  instruments  employes  seront  exclusirement  des  refrac- 
teur«. 

1.  L'ouverture  de    robiectif    doit   Ctre   dVnviron  o"''33    et  la 
distance  focale  de  3°'"43,  de  sorte  fju'une  minute  d'arc  soit  repre- 
enfoe  npproximativement  paro'"'ooi. 

3.  L'aplanetisme  et  racbroiiiafisme  des  objeetifs  employes  seront 
slcules  d'apres  les  radiations  voisinesdc  la  raie  G  de  Fraui)hofer. 

Gette  resolution  sera  entendue  dans  ce  sens,  que  la  distance 
lie  minimum  sera  celle  d'nue  raie  voisine  de  f 5,  en  vue  d'atteindre 
mftxJmum  de  sensibilite  des  plaques  pbotograpbiques. 

4.  Les  objoctifs  seront  construits  de  nianiOre  que  le  champ 
BtUisable  pour  les  mesures  soit  de  1°  ati  moins  h  partir  du  centre. 

5.  Les  tul)e8  des  instruments  pbotograpbiques  seront  construits 
irec   le   mi^tal    le   plus   favorable    pour    obtenir   un    plan    focal 

svariable,  et  porteront  une  graduation  pour  la  determination  et  la 
glage  de  la  position  des  plaques. 


Magnitude  of  Stars. 

Les  etoiles  seront  photograpbioes  jusqu'l  la  14'  grandeur  iitclu- 
Ltivtment,  cette  grandeur  ctant  indiquce  proTisoiremeat  par  1  cchelle 
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ai'tuellement  en  usage  en  France  et  sous  la  n?*erve  que  sa  valew 
photometrique  sera  detinitivement  fixee  ulterieurement. 


Photoijraphic  Plates. 

1.  Toutes   li's   plaques  seront   pruparees   suirant  una   formule 
unique  ik  dotemiincr  ulterieurement. 

2.  II  sera  inatitue  un  conlrole  permanent  de  ces  plaqnea  >u 
point  de  \'ue  de  leursensibilite  relative  poiu-  leg  dlfferents  radiations. 
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Orientation  of  plates  and  determination  of  eo-ordinales,  4'c. 

1.  Outre  IVpreuve  qui  doit  donner  les  etoiles  jusqu'i  Is  14' 
grandeur,  il  sera  fait  uno  serie  d'cpreuves  h  plus  courfe*  dture* 
d'expcwition  pour  a.ssurt>r  une  plus  grande  prmsion  dans  la  mesure 
micronietrique  des  etoiles  de  reperes  et  rendre  possible  la  construc- 
tion d'un  Catalogue. 

2.  Les  cliclu's  supplc'mentaires  destines  a  la  ronstructioD  d« 
Catalogue  eontiendrout  toutes  les  etoiles  jusqu'^  la  1 1'  grandeur 
inclusivement. 

3.  Chaque  plaque  photograpliique,  destinde  a  la  formation  du 
Catalogue  sera  afcompngiieo  de  toutes  les  donnees  nt'-cessaires  pour 
ob1t!uir  sou  orientaliou  et  la  valeur  de  son  6clielie :  autant  que 
possible  oes  doimws  setrouveront  inscrites  sur  la  plaque  eUe-mOme. 
Chaque  plaque  de  ccttc  espece  portera  une  copie  bien  centree  d'un 
systeme  de  repcres  derive  d'un  ri-seau  et  destine  k  assurer  la  del^?^ 
minatiou  des  erreurs  du  champ,  et  i  eliniiner  les  erreurs  qui  pour- 
ront  Otre  produites  par  une  deformation  ultcrieure  de  la  i-ouche 
sensible. 

All  other  questions  of  detail  were  referred  to  the  permaneDi 
Esecutive  Committee. 

It  was  resolved  that  the  Permanent  Committee  should  eonnft 
ol  all  Directors  of  Observatories  taliiug  part  in  the  work,  and 
others  not  necessarily  joining  in  it,  but  whose  assistance  and 
counsel  fl  oukl  be  of  especial  value ;  the  number  wa«  limited  to  11. 
The  following  were  elected  on  this  flection  of  the  Committee:— 
MM.  Christie,  Duner,  Gill,  Prosper  Ht'iiry,  Janssen,  hoevrj, 
Pickering,  JStruve,  Taccbini,  Vogel,  and  Weiss. 

It  ifi  with  much  fiatisfnction  we  are  able  to  announce  that  this 
important  conference,  which  terminated  its  labours  on  Monday, 
April  25,  has  already  borne  fruit,  inasmuch  as  the  Governments 
of  Frnnire,  Brazil,  and  the  Argentine  Eepublic  have  at  once  decided 
to  tiike  part  in  the  work,  and  the  observatories  of  Paris,  Bordeaux, 
Toulouse,  Algiers,  Eio,  and  La  Plata  have  received  the  necessaiy 
instructions.  
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CORRESPONDENCE. 

To  tke  Editort  of'  Tlui  Obtervatonj: 

The  Mot'wn  of  tlie  Red  Spot  on  Jupiter. 
Gk>tlemi:n, — 

Observation*  made  liore  recently  indicate  tlmt  the  long- 
Bntinufd  retardation  in  (he  uiotion  of  the  red  spot  lias  now  ceased, 
id  a  slight  acceleration  taken  place.  The  following  aro  the  timeB 
which  the  centre  of  the  spot  was  observed  to  be  on  the  oentral 
meridian  of  flic  planet's  disk,  with  the  intervals  of  time  by  which 
' ;  preceded  Mr.  ISIarth's  zero  ueiidiau,  system  LI. : — 

Precedes  Mnrtb'i 

G.M.T.  «ero  iiior.  by 

h     m  m 

1886,  Dec.  20 «6  49  iro 

•  887,  Jan.     1 16  50  6*o 

Feb.  26 '36  48 

Mar.  20 If    14  3*9 

27 n   56  6-9 

29 '5  25  «S-8 

Apr.    3 12  38-2»  97 

8 It  42  12*8 

10 '311  2>°8 

17 >4     3*  '47 

21 II   32-7*  14-1 

The  rotation-period  given  by  these  observations  is  2*-i  less  than 
that  assnmed  by  Mr.  Mnrth  in  his  ephemcris,  system  11.,  or  9''  55"" 
38*-5.  In  the  spring  of  1S86  Prof.  Young  found  it  to  be  g*"  55" 
40*-7  ('Observatory'  for  April  last,  p.  171),  and  in  £884-85  Prof. 
Hough  gives  it  as  g*'  55™  4o''4.  The  spot  must  now  be  expected 
on  the  central  meridian  at  about  15"  before  the  times  given  by 
Mr.  Marfh  in  the  '  Monthly  Notices,'  and  about  40™  before  those 
given  on  p.  36  of  the  "Coinpauion  ''  to  the  '  Observatory.' 

Seen  under  moderately  favourable  conditions,  the  red  spot  is  an 
easy  object  in  my  6.]-in..Calver  reflector,  and  with  a  cl'-arly  dis- 
cernible reddish  tint.  Owing  to  the  southern  dcclinalion  of 
Jupiter,  however,  good  views  are  not  often  obtjiinalile,  and  the 
estimated  intervals  of  time  by  which  it  jirecedes  the  first  meridian, 
as  will  be  noticed,  frequently  differ  considerably  inti-i-  sc.  Those 
observations  which  were  made  under  favourable  circumstances,  and 
are  therefore  more  to  be  depended  on,  are  marked  with  an  asterisk. 

The  surface  of  the  spot  is  of  nearly,  but  not  quite,  the  same 
intensity.  Ijately  a  narrow  dark  strt^ak  has  bi'en  seen  extending 
from  the  dark,  very  prominent,  elbow  of  the  south  equutoreal  dark 
belt,  just  following  the  red  spot,  to  the  following  tip  of  this  latter 
object,  and  continued  from  thence  a  short  distance  along  the  south 
following  edge  of  the  spot.  A  similar  feature  has  l)eeu  visible  in 
former  years.  Yours  faithfidly, 

Wert  Brighton.  1887,  AprU  13.  A.  SXA.NLEr  W1LLIAM8. 

TOL.  X.  O 
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The  alleged  chiinge  in  the  Colour  of  Siriiu. 

Gentlemen-, — 

In   liis    letter   printed   in    this  month's  number  of  'Tlo 
Observatory.'  Mr.  Monck  suggests  that  the  iianies  of  the  stars  of 
the  lirbt  miignitude  now  in  nse  in  our  hemisphtre  were  Sflwted 
with  reference  to  their  colours,  those  roiiintencin;;  with  the  ejirli 
letters  in  the  alphabet  heiii<»  decidixlly  red,  and  the  others  \v-ss 
as  we  proceed.     It  is  didicult,  however,  to   set?  how  the  selection 
can  have  been  made  in   this   way,  since,  as  Mr.  Jlonck  himsflf 
truly  remarks,  the  names  are  of  different  origin  and  did  not  origi- 
nate at  the  same  lime.     1  may  be  also  allowed  to  remind  him 
the  syllable  "Al''  is  as  much  the  Arabic  deiiuite  article  in  "J 
baran  "  as  it  is  in  "  Altair." 

The  tirst  person.  I  believe  to  suggest  a  change  of  colour  in 
and  its  redness  in  ancient  timi;s  wiis  Mr.  Barker,  of  Lvndon  ffl 
Uulland,  in  a  paper  printed  in  the  '  Philosophical  Transactinns'fw 
1760,  vol.  li.  part  2;  but  he  is  obliged  to  admit  that  Hyginm 
"  seems  to  call  Sinus  white,"  though  he  urges  that  the  woni 
"candor,"  applied  by  Hygiuus  to  Sirius,  may  be  taken  to  metn 
"  brightness,  without  n'gard  to  colour."  That  won!,  however, 
undoubtedly  usually  means  "  whiteness  ; "'  and  as  I  b.ivc  shuvrn 
that  it  is  probably  a  mistake  to  suppose  that  the  ancient* atirilmiwl 
a  red  colour  to  Hirius,  there  is  no  need  to  take  tlie  "  thuniM 
candor  "  of  llyginus  in  any  other  than  its  natural  sense. 

Yours  faithfully, 

Blnokhpath,  1887,  AprU  13.  W.  T.  LlXA. 
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The  Variability  of  e  Aquilce. 
Gentlemen, — 

Aiteution  was,  I  believe,  first  called  to  the  possible  v»ri»- 

bility  of  this  star  by  Sir  William  llerschel  in  the  volume  d  the 

'Philosophical   Transactions'   for    1796,   on    the   ground  thiit  it 

appeared   much    fainter   to   him  than  it  did   to  Flamsteed.    No 

one  seems  to  have  noticed  it  before  Tycho,  who  registered  it  M 

of   the   third  magnitude,   whilst  I'lamsteed   aiul  Ilevelin*  found 

it  of  the  fourtli.     Iir  the  'Almagest'  one  star  only  is  mentiowd 

in  the  tail  of  Ai]uila,  ou  the  margin  of  the  Milky  Way,  norisiuy 

other  alluded   to  in  the  cjitalogues  either  of  Al-SuB  or  of  Xh^ 

t  Beigh.     It  is  almost  incredible  that  this  should  have  beeu  the  caM 

if  e  and  ^  Aiiuilse  had  lx*en  of  nearly  equal  magnitude  as  they  wen) 

\  in  the  time  of  Tycho,  or  e\en  been  of  their  present  respective  ni»(j- 

Initudes,  about  the  third  and  fourth.     Flamsteed  in  the  column  f«r 

'-reference  to  Ptolemy  in  the  '  British  Catalogue'  affixes  the  ligurc9to 

both  €  and  t,  Aquila-  ( the  sinijle  star  mentioned  in  the  '  Almagest '  aJ 

eituuted  in  the  tail  of  Aquihi  being  the  ninth  in  the  list  of  stars  is 

that  constellation),  presumably   as   consideriuR  that   it   was  iia- 

pussible  to  say  u  bich  of  those  stars  waa  the  one  intended,    fiut 
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the  fact  that  e  has  a$;ain  diminished  in  brightness  since  his  time 
mar  be  admitt<Hl  to  prove  that  i  was  the  one  observed  by  llipparchus, 
Ptolemy,  Al-iSiiK,  and  Ulugh  Beigh,  iiud  that  e  is  a  variable  of 
long  period. 

It  would  appear  indeed  to  have  undcrtjono  sume  otb?r  mutations 
of  bri(;htno8s  in  recent  years,  f^ir  William  lliTschel,  in  the  place 
above  referred  to,  states  that  he  found  it  on  the  3rd  of  September, 
17S4.  of  only  between  the  fifth  and  sixth  mftt;nitudes.  Ke 
remarks,  indeed,  that  it  was  then  observed  in  strong  twilight,  but 
savs  that  it  was  "  not  much  larpier  than  eitlier  11.  18,  or  19," 
the  maj;nitudes  of  which  are  respectively  6,  5J,  and  6.  Mr.  Gore 
estimated  it  in  Au)j;iist  1875  of  about  4.^  mau'nitude.and"  very  little, 
if  anything,  brighter  than  iii  llerculis,"  wliich  is  of  about  5^ 
maitnitude.  Mr.  Franks,  too,  foutiJ  it  on  June  20,  1879,  "nearly 
two  magnitudes  less  than  f  Aquikc  and  equal  to  iii  Herculis  ; 
Kept.  12,  1879,  a  little  brighter  than  iio  and  iii  Herculis; 
certainly  brighter  than  on  June  20."  Ou  the  other  hand,  Prof. 
Pickering,  in  his  '  Jleridian  Photometry'  (from  observations  made 
between  1880  and  1882),  registers  it  of  magnitude  4-:,  and  Prof. 
Prit<'har<l,  in  the  '  Urauometria  Oxoniensis,'  assigns  yS6  as  the 
magnitude  in  1882.  It  would  appear  therefore  that  the  variations 
Iju  brightness  of  this  star  are  worthy  of  careful  study,  and  that 
perhaps  their  period  may  be  not  very  long. 

Yours  faithfully, 

BlackhestJi,  1887,  Mar.  4.  W.  T.LrRN. 

The  Occultation  of  the  Hyadea. 

GEIiTLEXrEIT, — 

An  unusually  fine  sky  enabled  the  three  occultations  which 
took  place  last  night  to  be  well  observed  here.  During  the  early 
part  of  the  same  night,  time  was  obtained  by  transits  of  seven 
stars,  high  and  low. 

b.  m.    t. 

8'  Tauri,  disappearance    9  1341  O.M.T. 

(f  Tauri,  „  922     7        „ 

B.A.G.  1391       „  9  29  26        „ 

The  last  differing  much  from  the  time  given  in  the  'Nautical 
Almanack.' 

The  roappeamnce  was  lost  to  view,  the  moon  having  disappeared 
behind  eiie  of  the  mountains  with  which  this  place  is  surrounded. 
Telescope  4'25  inches  aperture,  62' 5  inches  focal  length,  equa- 
toreally  mounted ;  Lat.  52°  47'  45"  N.,  Long.  3"  53'  30"  \V.,  by 
ordimnce  survey.  Faithfully  yours, 

Dolmcljnllyn,  DolgeUej,  GkOBOB  WiLMAMS. 

1887,  M&r.  'M. 
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those   from    Dehn»  Dun)  supply  a  record  of   the  period   wlik 
is  complete,  except   for   Nov.    17    and   Nov.  30,  and  show  tli 
for  the  38  days  beginning  Oct.  31  and  ending  Dec.  7  there  wa 
only  7  days  on  which  even  a  single  spot  was  shown,  and  eveu  ffli 
these  7  days  the  mean  daily  area  was  only  7-mLllionthH  of  the.Sual 
hemisphere.     Since  the  close  of  this  remarkable  period  of  qiiies- ' 
cence,  there  has  been  a  little  more  activity  manifest,  but  the  sixits 
are  still,  on  the  whole,  few,  small,  and  insignificant :  and  tliew 
have  been   four  periods — viz.:  1887  Jan.  9-18,  Feb.  7-16.  .Mm. 
-17,  and  Mar.  j8-Apr.  17 — in  which  the  tSun   h:iss  been  nlnioAJ 
entirely  free,  even  from  the  smallest  spots.     Prof.  Tacchioll 
has  been  so  much  struck  with  the  unusual  character  of  this  perioJl 
of  quiescence  as  to  speak  of  it  as  possibly  the  true  minitiiumof  tlitl 
present  period*.     The  comparatively  high  latitude  of  the  iiieul 
spotted  urea  (vif,.  io°7  for  the  year  18S6),  as  well  as  the  impn 
cedentedly  short  interval  which  has  elapsed  since  the  maximafl 
only  2'8  years  (the  mean  interval  from  maximum  to  niiniuiu 
being  7  years),  tend  to  render  this  very  unlikely ;  the  more  N^l 
that  so  long  a  period  of   quiescence,  though   undoubtedly  vei] 
unusual  except  at  the  actual  minimum  of  the  eleven-year  cvcJo.bJI? 
not  been  without  analogies  in  former  instances.     Thus,  51.  Biccot, 
searching  the  Palermo  records,  linds  that  in  1875  also  llica' was 
a   very   pronounced   secondary   minimum   nearly   comparable  in 
character  to  that  of  last  November,  and  he  points  out  that  tlumgh 
this  last  depression  has  followed  the  maximum  much  more  cWlj 
than  that  of  1875  '^''^  *'"'  maximum  of  1870,  yet  that  the  iutwsl 
from  the  epoch  of  the  pre^ious  eleven-year  minimum  has  lie™ 
about  the  same  in  each  ease,  \iz.  nearl)'  eight  years.     Other  fiw". 
too,  indicate  that  wo  have  now  reached  a  similar  point  in  tbi- 
descent  from  maximum  to  minimuui  to  that  attained  iu  1875:  for 
if  the  past  year  be  taken  on  the  whole,  the  numbers  of  the  spotf, 
their  mean  daily  area,  and  their  latitude  correspond  fairly  closMj 
to  the  same  particulars  for  1875  '•  indeed,  the  numbers  are  mthw 
higher  for  iSS6,  and  seem  to  show  that  it  marks  a  slightly  eariief 
stage  of  the  period.     The  following  table  gives  the  elements  re- 
ferred to  for  1874,  1S75,  '885,  and  18S6: — 


Ut^un  Db 

lUy 

Woir»  BeU- 

Sfenn 

Year. 

Area. 

Ure  Numbers. 

Latitude. 

1874. 

601 

43"  I 

lO^-Q 

>87S- 

272 

18-9 

10  '6 

1885. 

SlI 

56-3 

11  -8 

18S6. 

370 

25-7 

107 

The  mean  area  is  expressed  in  millionths  of  the  Sun's  risiHe 
hemisphere.  These  figures  would  lead  us  to  expect  the  next  prin- 
cipal minimum  to  fall  about  the  end  of  1889  or  beginning  of  1890, 
at  an  iut«rval  of  about  eleven  yean  from  the  last,     The  exceptional 
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are  reasons  for  thinking  it  of   later  formation,  so  that   when  it 
came  into  exisfonw,  the  space  allotted  to  it  for  its  growth  wm  ^ 
already  greatly  exhausted,  owing  chiefly  to  the  powerful  attRk'tioo  ^B 
of  Jupiter.  n 

Many  other  facts  are  brought  to  bear  on  the  proposed  theory, 
and  the  outline  of  a  theory  of  the  Sun  is  .ilso  sketched.  But  we 
must  refer  to  the  work  itself,  or  to  the  review  '  Xalur  uiid  t)ffeii- 
barung' (from  which  it  has  been  reprliit<fd ),  for  greater  details,  us 
well  as  for  the  interesting  numerical  calcuhitions  founded  uu  thi 
laws  of  mechanica  nud  thermodynamics. 


' Contributions  to  Mkteobouxjy  '  (Revised  edition.  Chapter  11. 
By  Professor  LooMis). — This  is  the  se<-ond  part  of  the  repriut  o! 
these  well-known  essay!*.     The  subject  dealt  with  is  Areas  of  High 
Pressure,  their  form,  mai;'nitiide,  din>ction,  and  velocity  of  iiion-- 
ment,  and  the   n-liition  of  areas  of  high  pressure  to  ftn>.is  of  lo*J 
pressure.     It  seems  unnecessary  to  do  more  than  announce  th«l 
oi)pearauce  of  this  succetnliiig  porlioti  of  Professor  Locunis's  wnrkj 
since  it  is  difficult  to  give  in  a  few  words  any  [iroper  account  o*^ 
the  inforinntiirti  therein  conveyed,     }k•^ides,  all  «  ho  are  iutcreslei 
in  the  tjucstions  tn.'.ited  of  will  undoubtedly  endeavour  to  consu 
the    work  for  themselves.     The  chanicterislic  difference  betwe 
areas  of  high  and  low  pressure   may,  however,  be  given  in  th 
author's  words  : — "  Near  the  centre  of  the  former  [low]  area,  th 
winds  blew  with  htirricatu!  violence,  as  is  indicated  by  the  numb 
of  the  feathers  attached  to  the  arrows  [on  accompanying  plate«l 
near  the  centre  of  the  latter  [high  ]  area,  the  atmosphere  was  we 
nigh  culm.     In  the  former  art)a  the  winds  circulated  alxiut  the  lo^ 
centre  in  a  direction  contntnj  to  the  motion  of  the  hands  of  a  watd 
and  at  the  same  time  showed  a  decided  tendency   inwiinl  towa 
the  centre  of  low  pressure.     In  the  latter  area  the  winds  circulate 
about  the  high  centre  in  the  name  direction  as  that  of  tho  hands  ( 
a  watch,  and  at  the  same  time  showed  a  decided  tendency  oulwc 
from  the  centre  of  high  pressure."     The  paper  is  illnslratetl 
numerous  charts,  and  terminates  with  a  discussion  of  (he  theory  i 
barometric  Huctuations,  and  of  a  formula  for  the  calculatioQ  of  tb» 
barometric  gradient. 


Tma  Pahaliax  of  S  i  516  •.— Dr.  L.  de  Ball,  of  the  Obserratory 
of  the  University  of  Lii'ge,  has  recently  made  a  series  of  measures 
of  rel.itive  position-angles  and  distances  of  the  components  of  this 
optical  <loub!e  star  for  the  purpose  of  determining  the  panillax  of 
the  brighter  component  (which  has  a  sensible  projjer  motion 
referred  to  the  fainter.  From  67  measures  of  position- angle 
finds  x=-|-o"'09i  with  mean  error  +o"'oi3, and  from  64  measur 
of  distance  Tr=-\-o'''t\2  with  mean  error  H:o"-oio.  Combinio 
these  results  he  gets  finally  7r=  -|-o"-io4  with  moan  error  +o*-oe 

*  M^moires  de  TAciidKniir  myale  dos  Sciences,  dc*  Ivttrea  et  de*  beoux-«rta  d* 
Belgiquc,  Toiuc  slix.,  i8$7. 
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he  jioeition  of  this  object  for  1885  is  11. A.  1 1*"  8",  Dec.  +  74°  6', 
rbilsl   the    magnitudes    of    the    components    are    7*0   and   7'5 
'respectively.  

DlCUVATIosS    OP    THE    BKieilTIB    StaHS     I!»    THE    NonTHERN 

usPUKRE  •- — Prof.  lJ«?spighi  lias   published  a  catalogue  of   the 

declitiations  of   1004  naked-eye  stars,  reduced  to  the  ejioih 

CO,  situated  between  0°  and  20°  and  Ix-tween  64°  and  90°  of 

north  declination.     Tlie  places  are  dechiced  from  ohaervatiuiis  made 

vtitb  the  meridian  circle  of  the  Canipidoj^jlio  Observatory  (hiring  the 

VBirs  1879,  1880,  and  1881.     This  catalogue  is  a  continualion   of 

ihf  work  embotlied  in  a  previous  catalogue,  published  in  a  preceding 

Yolume  of  the  '  Atti.'  which  gives  the  places  of  stars  of  deciinatiou 

+so°  to  +64°.     The  t'ampidoglio  positions  depend  essentially  on 

tbose  of   Anwers'  Fundamental  Catalogue   and   appear  to  be  of 

considerable  accuracy.  

Tn«  HoRizosTAL  Diameter  of  the  Suwf. — In  this  paper 
Pfuf.  di  Leggp  discusses  the  meridian  transits  of  the  Sun's 
diameter  observed  at  Caro|)idoglio  during  the  years  1874-1883 
inclunive.  The  mean  horizontal  seinidifimeter  at  mean  distance, 
Wticed  from  579'j  transsits  by  four  oKservers  on  2213  days,  is 
i)6i"-i88.  A  speciality  of  these  observations  is  that  sintHS  May  1876 
the  Sun's  traiiRit  has  been  observed  by  [irojeclion,  thus  enabling  two 
wrniore  persons  to  observe  simullaneously.  thereby  affording  excep- 
tiniially  favourable  opportunities  for  the  determination  of  jiersonal 
''iMtioD.  Changes  in  the  habits  of  the  observers  will  probably 
■<!coimf  for  an  apparent  progressive  diminution  in  the  value  of  the 
^mi'i  hnrizontal  Bemidiameter,  to  which  Prof,  di  Legge  drawa 
•tteation.  

MnfOR  Pt-awets. — Minor  Planets  No.  263  and  265  have  re- 
eircd  the  names  of  Dresda  and  Anna  respectively.  Dr.  Luther 
liwovered  a  minor  planet  on  April  11,  which,  from  its  magnitude 
mil  rato  of  motion,  is  probiibly  the  missing  llesperia,  No.  6<j.  The 
jbject  obf«rved  was  about  1 5"' in  advance  in  B.A.  of  the  place 
;iveii  in  the  ephemeris  for  llesperia  in  the  '  Berliner  Jahrbucb,' 
tid  about  1"  10'  north.  

The  ToTAt  Soi.ae  Eceipse  ov  18S6,  Auoubt  29.— Dr.  Schuster 
I  gave  a  preliminary  account  of  his  observations  of  this  eclipse  at 
llhe  meeting  of  tho  Koyal  Society  held  on  March  17.  llis  equip- 
Iment  consisted  of  three  cameras  mounted  on  a  single  equatorcal 
Tetand.  One  of  the  three  cameras  was  inteiuied  for  direct  ])hoto- 
I  (n^phs  of  the  corona  itself,  while  the  two  others  were  attached  to 
8))ectroscopes.  Three  of  the  photographs  obtained  of  the  corona 
compared  well  as  to  deliuition   with  those   secured   during   the 

I  *  Aiti  della  B.  Ai'cadeiaia  dei  Lincei,  ser.  4S  vul.  i.  pp.  145-101, 

\  t  Ibid.  pp.  ajx-iSi. 
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Egj'pti.in  eclipse,  1882,  the  exposures  ranging  from  5  to  20  seoondi. 
One  pliotograpli  was  tnken  with  each  of  the  spwfroscopp!).  Tlw 
plato  taken  with  the  first  "pectroscope  gives  good  results  :  a  iiumlwr 
of  lines  belonging  to  the  prominences  and  to  the  corona  an?  very 
distinct,  and  can  be  nioasnred  with  fair  accuracy.  The  dilKciiitr 
of  measurement  lies  in  the  multitude  of  lines  :  between  forty  iind 
fifty  distinct  corona  lines  between  F  and  H  have  already  bwu 
measured,  and  a  number  still  remain  unmeasured.  A  conipsrison 
betwet?n  the  photographs  of  1882  and  r886  shows  that,  alllioush 
the  lines  soem  to  be  in  the  same  position,  th«.'ir  relative  iiitcunitj 
ha«  greatly  altered.  The  strongest  coronal  line  during  th'-  litle 
eclipse  had  a  wave-length  of  about  4232:  it  i.t  slightly  but  dis- 
tinctly less  nifranfjible  than  the  sti-ong  calcium  line  at  4226.  The 
second  spectro!<co[>e  (which  was  arrange<l  with  it«  slit  radial  to  the 
image  of  the  Sun  as  formed  by  th(;  condensuig-len*,  the  lirst  spec- 
troscope having  its  slit  placed  tangentially)  gave  a  photognpb 
which,  though  faint,  may  probably  give  good  results. 


The  Okbit  of  EncnAOia*. — This  minor  pl.inet  (No.  181)  in 
part  of  its  orbit  approaches  close  to  Jupiter,  and  this  circumstance 
renders  a  discussion  of  its  motion  interesting,  aa  the  perturbatiini 
due  to  the  proximity  of  Jupiter  will  supply  an  accurate  meant  "f 
determining  the  mass  of  the  latter.  As  a  preliminary  step  towards 
the  attainment  of  this  object.  Dr.  L.  de  B.1II,  in  the  papvr  bvforo 
us,  has  discussed  the  observations  of  Eucharis  made  during  ll* 
years  1878  (the  year  of  its  discovery),  1879.  1880,  1881.  i8Sj, 
1885,  and  1886,  in  a  very  thorough  manner,  for  the  purpose  of 
determining  the  orbit,  taking  into  account  perturbations  ilu«  to 
Jupiter  and  Saturn.  The  places  of  the  comparison  star-  used  la 
reducing  tiie  observations  of  the  planet  have  been  carefully  redi)>«4 
to  a  uniform  system — that  of  Auwers'  Fundamental  Catalogue— 
and  no  effort  spared  to  render  the  orbit  heiv  presented  a  s*'* 
factory  one. 


The  Hiout  Ascension  of  cebt.vin  Fcsdamentai-  SxABst.— | 
Mr.  8.  C.  Chandler,  referring  to  Dr.  Auwers'  paper  in  Astroiul 
Nachr.  No.  2713  ('Observatory,'  Vol.  is.  p.  202),  points  out  tlitfl 
Dr.  Auwers  tliere  gives  a  list  of  stars  whoso  places  in  the  '  FuiiJ»-j 
mental  Catalogue'  are  not  quite  satisfactory,  the  adopted  pl«rt»1 
showing  a  large  correction  for  the  position  ''  Greenwich  1S61.  1 
thereby  indicating  that  the  adopted  proper  motions  are  pi\>baWy  I 
erroneous.  Mr.  Chandler  has  secured 'Almucant,ir' observations *j 
about  half  the  stars  in  this  list,  and  the  result  of  his  discussion  oij 
these  "  has  been  to  confirm  the  i)robable  e,\istenpe  of  such  a  detei*] 
as  the  one  in  question  in  most  of  the  cases  examined.''  We  und*! 
stand,  however,  that  J)r.  Auwers  is  about  to  issue  a  second  cdifioul 
of  the  '  Fundamental  Catalogue,'  in  which  special  attention  will  W 

*  Minioircs  de  rAcadt>mio  RnriUe  dp  Bolgiqup,  Tome  xlix.  (iSS?)- 
t  The  Aitronomical  Jnunial,  No.  155, 
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(^ven  to  the  revuion  uf  tbe  adopted  proper  motioaa  wbenrer  it 
may  appear  ueoessarr ;  and  under  tbeae  cncumateiiMS  it  is  hardly 
worth  while  discnssiiig  the  proper  motiomi  of  individnal  start  ia 
the  '  Fuodamental  Catalogae  '  until  tiwy  kare  been  nriaed  by  the 
mastcrhand  of  Dr.  Aawera  hinuwlf. 


ASTBOSOUICXI.  PHOrOaKATHT   AT  TBX  PaBU   OmBTATOVT. — 

Admiral  Mouchez,  the  director  of  tbe  I^via  ObMrrataiT.  baa  lo- 
ceotly  pobliahed  a  little  voIuBiie  on  the  above  aalject,  wlmdi  eaiinat 
fail  to  be  of  the  faigfaeat  ioteraat  to  aatmnoaieni,  eapeaaUy  at  Ifaa 
present  time,  with  tbe  special  farpo&e  at  riMnring  what  baa  beea 
already  accomplished  in  astraoiNBical  pfcotagtapby  and  bow  folly 
tbe  results  attained  so  far  fmatifj  (be  pnniHBi.d  amr^Ba«Bt  for  a 
eomplete  photographic  survey  of  tbe  liearaia. 

Tbe  firot  section  gires  a  brief  afcetcb  of  tbe  biatory  of  tbe  dere- 
lopment  of  aatmnamical  photwnpby  ;  and  nieri  to  the  vorfc  of 
De  Im  Bue  on  tbe  Sctn  aoi  luwo,  to  the  i  iinili)/iii(  of  plwto- 
graphy  in  edipses  and  in  traaaita  of  Venua,  to  tbe  tngprninns  aiaa 
made  of  the  sensitire  plat«  in  steOar  photometry  aad  spadroseofijr 
by  Prof.  Piciiering.  and  to  tbe  soooestfnl  ubii»in^B|ifca  «C  the  mnt 
comet  of  i832  by  Dr.  Gill,  wUrb  seeaed  immistababie  bnydi  of 
such  a  project  as  is  now  under  discwsaWwi  at  tba  hria  CSonlennMb 
The  seoood  section  deals  vitb  tbe  iabm  of  tb*  Bros.  iUtmy. 
and  relates  bow  the  dificalty  tbey  i  ipiiiunuJ  in  tbe  word  of 
carrring  on  tbe  great  Ediptie  cbart  of  fliaiiiiHMi.  wbea  tb<ry  caoM 
upon  tbe  crowded  portsons  of  Aie  hcnsuia  in  tba  Miflty  Way,  ecM> 
pelled  them  to  ascertain  if  pbotogfapby  canld  fanaab  tb«n  wUk  m 
means  of  ovef  cowing  it.  How  sneeeaaM  thajr  wtn  w*  all  tuunr ; 
and  the  beMity  of  tbcir  Bat  atteMpto  wiHi  •  mmU  ob^iw,  mm! 
the  importaoee  of  the  ield  af  wsuurb  ihtf  mmami  t»  opM,  s» 
gtmck  Admiral  Moncbae,  tbnt  be  at  once  meiftfU  ttmir  fmpaiMm 
to  constmet  a  Urga  and  ^ledally  dewgned  aiipftna.  It  is  witk 
tius  latter  instnnnent  (described  in  die  *OW*aCary.'  VwL  f^ 
p.  3 1 9 )  that  MM.  Henry  have  obtained  iWw  MfMtvM  wbUk  U«« 
so  justly  ezoted  the  adnuation  of  the  aalnwadMl  nwyi 

Admiral  Mooches  next  gives  a  taMn  ef  tha  wnmm  tamamm 
necessary  for  the  nrioaa  magaitnden,  vUdb  Twy  num  if^n  "f  • 
second  for  a  tint  aiagiiitnde  star  to  na  how  and  twsiity  aunwUn 
for  one  of  the  sillutaith  laagnilnJii ;  ha  than  dwrjibsa  '^  —^\-<A 
of  triple  exBoaora  tflayaJ  fay  MK,  lliiy  far  thv  >A 

prerentiog  oelieda  being  mistahm  Car  danv  •■'  *"**  ti^nr^rmiwm  «f 
the  stellar  iMgea  on  the  pbtea  whsa  naaainad  wadiir  iha  ftimtf 
.aaa^.  Tbeae  do  not  appear  aa  aons  ar  kns  miMmm  ihllM,  b«l 
I  laBooUectianBof  ■OTBarieaaMnnHBnadato;  '*»fMWirflilaln»la 
areduciUenehak,"aad  other  atan  mm  **  \mimtk\%  iwiwdn  sn^^ 
rouDded  by  a  waBwilii  part,"  MatpaMnt  «f  th«  bMg*  at  the 
tdescone  aaeif  hm  gjwen  atwliBt  —to  far  Jlw  Ktoroi,  tb*  f>fto- 
dpal  ptenata.  and  the  hrijgMw  lUm,  4mm  HtmJtmti  IhasM  Atiku  w 
grains  does  wit  omierga  a  prypertieaal  maptiiaitifm ;  Um  fiif  Iha 
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faint-er  stnM  the  prolons^ation  of  exposure  which  would  lie  necMiwry 
renders  the  method  inndmissible.     Then  follows  a  rt-sutiit'  of  th«  I 
actual  re«ultfl  obt.iiiiod  nl  the  Ohsprvntorv,  together  wilh  s]iei'iiiieil». 
The  latter  iiidudo  the  clusters  in  Gemini  and  Hercules,  tlie  liiiinr  | 
re<;ions  near  Eratosthenes  aud  Arehiracdes,  and  a  senes  of  photo- 
gniphs  of  l)oth  Jupiter  and  Sat  urn.    It  is  unuecessarv  to  descrilie tlw  I 
latter,  as  they  are  sulUciently  well  known,  the  beautiful  detinitionof  I 
the  belts  and  redspotof  Jupit<?r.  nndof  the  polar  cap,  belts. and  rings 
of  Saturn  lianng  been  made  the  subject  of  much  eominendatiira ; 
the  Casaiuian  division,  it  may  l)e  mentioned,  is  distinctly  seen, aitd 
the  difference  in  brilliancy  of  the  different  portions  of  the  rings  ii 
strikingly  shown.     The  lunar  photographs  are  less  well  known, 
but  are  full  of  the  sharpest  detail,  and  open  out  ijuite  a  new  fufuiB 
for  selenoi;raphy.     Tlu!y  are  on  a  scale  of  about  h.ilf  an  iuchto* 
miuute  of  arc.     Something  has  also  been  done  in  the  olwerTstiou 
of  double  stars  ;  results  for  21  of  these,  us  derived  from  nipasurea 
of  the  photographic  plates  made  with  u  spoinally  const ructMlmiow- 
meter,  are  here  given,  and  tlie  micrometer  itself  is  descrilwd. 

The  third  section  deals  with  the  different  applications  and  th« 
future  of  c(?lestial  photo^niphy.     The  list  here   supplied  is  »  long 
and  important  one.     There  is  no  single  department  of  (istnmoiny 
which  may  not  hope  for  the  most  valuable  services  from  thii  new 
servant  of  the  science ;  some  will,  in  the  future,  be  wholly  depen- 
dent upon  it.     The  star-guaging  of  Sir  William  Herschel  will  not  [ 
be  carried  on  ;  the  examination  of  the  great  eelesti.1l  chart,  which, 
it  may  lie  hoped,  the  next  ten  or  twelve  years  will  give  us,  will 
entirelv  supersede  so  rough  a  method.     The  determin.itioii  of  stollft*  1 
parallax,  of  proper  motions,  of  differences  of  the  declinations  otj 
stars,  the  discovery  of  new  variables,  the  observation  of  doulih"  &"° 
multiple  stars,  stellar  photometry,  stell.ir  spectroscopy,  lumir  cartO' 
graphy,  the  observation  of  planets  and  their  satellites — will  all  '*• 
doubt,  sooner  or  later,  receive  the  greatest  assistance  from  phot* 
graphy.     Admirnl   Mouchez  anticipates  that  one  consequcnw 
the  increased  iipplication  of  photography  to  astronomy  will  lie  tl 
development  of  an  entirely  new  class  of  astronomers,  who,  witho* 
observatory  or  instruments,  will  devote  themselves  to  the  sta* 
and  comparison  of  the  ch.irts  of  different  epochs. 

The  fourth  section  is  on  the  Chart  of  the  Heavens,  and  nrK*^ 
the  importance  of  the  immediate  co-operation  of  a  numtier  .*^' 
observatories  in  that  great  undertaking,  all  working  on  the  sar*'*"' 
plan,  on  the  same  scale,  and  with  similar  instruments — with  sort*" 
suggestions  as  to  the  a[iprture  lo  be  employed,  the  scale  adopt«?^' 
and  the  area  to  be  covered  by  each  plate.  Each  negative  ought  *" 
have  a  ninnher  of  copies  taken  from  it,  sufficient  at  least  to  SDpp4^ 
one  to  each  of  the  great  observatories.  ^| 

An  Appendix  follows  with  notes  on  the  following  subjects: — 
I.  List  of  the  priticipal  star  catalogues.     II.  Mr.  Kolierts's  »W 
photographs.     III.  The  refused  sohemo  for  creating  a  liraiu-h 
the  Paris   Observatory  in  a  better  locality.     IV.  On  the  Yitriti** 
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We  have  received  the  ttfth  editiim  of  Mr.  Lynii's  '  Celostii 
Motions.'  The  work  has  again  been  thoroughly  revised,  and  tlie 
infoniiation  brought  up  to  the  end  nf  last  year,  ns  instances  of 
which  we  may  mention  the  inclusion  of  the  minor  planet  No.  264, 
and  the  references  to  the  return  of  Winneckes  comet  last  autumn, 
and  to  the  probable  idcntitv-  of  Finlay's  comet  with  De  Vico's.  A 
chapter  has  also  been  added  on  "  The  Refraction,  Propngation,  and 
Aberration  of  Light." 


EhmoiU  of  Comet  18S6  c  {Finlaij). 

Fbom  the  following  corrected  orbit  for  this  object  by  Prof.  A. 
Krupgcr*,  it  appeal's  that  it  is  not,  as  wivs  at  one  time  suspecttiT" 
identical  with  De  Vico's  comet  for  1844.  Although  its  period 
so  short,  only  2433  days,  or  6-67  years,  it  has  probably  never  ' 
obeerved  before.     It  will  return  to  perihelion  ia  189J. 

T=i886  Nov.  22'42429  +  o'oo2o6,  Berlin  M.T. 

T    7"  34'  I4''6±«i""2 

ft   52    29  5S  -8  +  29  -2 

•      3      I  39  '^t   »  •?. 

♦    45    54  22  7±5o  "8 

/»    532"-6894  +  o-395 

U    2432-937  Days. 


Mean  £q.  iS86-o.  , 


Ephemeriifor  Oomft  1887  e  (Btmuird,  Jan.  23). 
Uy  Dr.  H.  Kneuxz. 


For  Berlin  Midnight. 
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Tli>'  iilliwil  olmni!!'  in  llic  L'olour  "f  Kinin.      Br  W,  T.  I.i  <  ^.  I!  \  .      ' 

Tin-  Viinnliility  of  «  Aquiltt.     I);  W.  T.  Ltrh,  Ij.A..  F  ): 

Till- OiviillAliiiii  of  l.lic  U.Mules.     Ily  Gi.ouait  \Vn.i.i«ii»,  l 

Tlin  Kxiiiiiiiwtiou  of  Stellar  Plintogrniilw.     liy  '1'   W.    lUi  kiut^c. 

Notes  ■— 

A   SIclhod  for  flie  Detcnninriil..n  .,!  tlir  r,.t,-i  ir.r  of    M... 
Science.'— TUc  Enijullio 
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>iir'tHni    |i  '  '    '■ 
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l^tEETrN'G  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Friday,  May  13,  1887, 

J.  W.  L.  Glaisiieb,  F.R.S.,  President,  in  the  Choir. 

Seereluries :  E.  B.  KsoDEt  and 

Lieut.-Col.  O.  L.  Ttpmaw. 

Sfinutes  of  the  April  Meeting  were  read  and  confirmed. 

Vol.    T-apmitn.     Since  the  last  meeting  75  presents  have  been 

BiTpd.       Amonpst    these  are   some    wonderful   photogrnphs  of 

»Bppc*ra  from  Harvard  College  Ohservatory,  which  show  the 

st  advance  in  this  branch  of  astronomy  which  has  yet  been 

Vol.  TupriMn  then  read  portions  of  the  Harrard  College  Beport. 

Votes  of  thanliH  were  accorded  to  the  donors. 

<W.  Burton  Drown.      Would  it  be  passible  to  publish,  in  the 

'  Atben«utn  '  or  some  other  pn])er.  a  notice  of  the  subjects  of  the 

to  lie  rt-ad  at  our  meetings?     It  is  often  done  at  other 

ties,  and  would  be  a  great  convenience,  more  especially  to 

■ilwrs. 

'.  m(.     I  will  take  care  that  the  question  shall  bo  mcn- 
neit  Council  Jleeting. 
'- .     We  get  so  many  of  the  papers  coroiog  in  on  the 
'  >    il:  of  the  day  on  which  the  Council  meet,  that  it  is 
:  .1  giv«  notice  of  them. 
Bi-f't'n.     I<  there  any  reason  why  they  should  be  sent  at 
1-.:.    i  line  '.' 

■nt.     Papers  are  received  up  to  noon  on  the  day  of 

:    and    I   think    it  is  desirable  that  they  should  be 

::e  as  poesible.  especially  so  in  the  case  of  observations 

il  Phenomena. 
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Col.  Brown.  In  ccrtnin  cases  you  cannot  help  it,  but  there  are 
cases  in  which  you  can  announce  theui  before  hand. 

2Ir.  Kuohfl.  It  18  by  no  means  certain  that  any  paper  would 
be  considered  by  the  Council  as  suitable  for  publication,  iind  there- 
fore for  reading  before  the  Society.  Conseiiuently,  if  a  list  were 
published  of  the  pnpers  sent  in,  there  could  be  no  security  that 
those  papers  would  be  read  before  the  Society  until  the  Council 
bad  decided  and  ordered  that  they  should  be  so  read  and  printed. 

The  l'i;*iili  iil.  !  have  to  announce  to  the  Fellows  of  the 
Society  that  the  Council  have  decided  to  offer  to  Her  Majesty, 
who  is  the  Patron  of  this  Society,  a  loyal  address  of  congratulation 
on  the  completion  of  (he  50th  year  of  her  reign. 

It  will  be  rcnTcnibered  that  ot  the  rec«>iitly  held  Astronomicnl  Con- 
ference in  Parts,  this  Society  was  in\ited  to  send  three  del' 
and  I\lr.  Common,  Jlr.  Knobel,  and  Major Tennant  weredcpu' 
represent  us  at  that  congress.     They  have  brought  forwsird 
subiiiiited  to  the  Council  a  Heport  of  what  took  place  at  t 
congress,  and  I  will  ask  Mr.  Kiiobel  to  read  that  Keport  to 
Meeting. 

Mr.  Knohel,  reatling  the  report,  said : — The  Congress  assembied 
on  the  April  i6th,  in  response  to  an  invitation  of  the  AcAdemie 
des  Sciences,  and  was  attended  by  55  delegates  and  representalitM 
of  different  countries.  The  eight  English  re])resentatives  were 
Messrs.  Christie,  Cmumon,  Gill  (from  the  Cape),  Knobel,  Pern', 
Roberts,  ]{usscll  (from  .\ustralin),  and  Teunani.  The  conferei 
was  opened  by  M.  I'lciurcns  (Foreign  Minister),  who  espressed 
cordial  welcome  to  the  members  oti  behalf  of  the  French  KepuW 
and  assured  them  of  the  cooperation  of  Oie  Government  in  tl 
work  they  might  undertake.  The  following  general  resolutioi 
which  had  been  printed  in  the  progniiiime,  were  tirst  taken  ii 
consideration,  and  ndo[)led  uu.auimously ; — i.  That  the  prog 
made  in  nstroiioniicnl  photogniphy  demands  that  astronomers  of  tl 
present  day  should  unite  in  undertaking  a  description  of 
heavens  by  photogi'n[)hic  means.  2.  That  this  work  should 
carried  out  at  selected  stat  ions,  and  that  the  instruments  used  sb 
be  identical  in  their  essential  parts.  3.  That  the  principal  obji 
arc  (<')  to  prepare  a  general  ]iiiotogniphie  chart  of  the  heavens, 
to  obtain  data  which  shall  enable  us  to  delennine,  with  the  grcal 
possible  accuracy,  the  positions  and  magnitudes  of  the  stars  ;  (6) 
tie  able  to  utilize  in  the  best  way,  both  in  the  present  and  iu 
future,  the  data  obtained  by  photographic  means.  A  Commi' 
was  appointed  to  consider  the  best  form  of  instrument  to  be 
used,  and  the  least  magnitude  of  stars  which  it  was  desirable 
to  ]diotograph.  At  a  nn'cting  on  the  i8th,  it  was  unauimously 
rcsolved  that  the  refractor  was  the  best  form  of  instrument,  tl 
dimensions  being  those  of  the  telescope  at  the  Paris  Observati 
The  Committee  above  referred  to  recommended  that  the  insl 
nients    emplo3'ed    should    be   exclusively  refractors ;    that 
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should  be  photographed  to  the  fourteenth  ma^itude  inclnsive ; 
and  that  tlie  aperture  of  the  ohject-^lass  should  be  33  centimetres. 
Directors  of  Observatories  will  be  free  to  have  their  objet-t-glasses 
made  by  any  optician  they  desire  to  employ,  provided  they  comply 
with  the  general  coDditiou.s  determined  by  the  congress.  Other 
resolutions  were  also  passed  with  reference  to  object-glasses,  and 
to  the  conditions  under  which  the  photographs  of  the  heavens  are 
to  be  made. 

Mr.  Common.  The  Keport  just  read  gives  such  a  full  account  of 
the  work  of  the  Conference,  that  it  is  hardly  neces«nrv  to  say  nvuth 
about  it.  The  most  importtint  thing  in  my  miud  was  the  choice 
the  congress  made  of  the  n^fniclor.  Iti  the  report  there  is  no 
explanation  given,  and  no  account  of  the  discussion  which  took 

?laco  as  to  the  relative  advantages  of  the  refractor  and  the  rellector. 
should  therefore  like  to  expliiin  some  reasons  which  were  at 
work,  I  believe,  in  the  minds  of  my  co-delegates  in  this  matter, 
Mr.  Christie  and  Mr.  Gill  ;  but  they  are  here,  and  can  tell 
you  if  the  account  I  give  differs  from  their  own  opinion.  The 
reflector,  1  believe,  is  the  hot  instrument  for  photonrnphy,  for 
many  reasons,  one  being  that  it  brings  nil  the  rays  of  light  to  one 
focal  plane  or  point.  Therefore,  other  things  l>eing  equal,  there  is 
a  finer  star-disc,  and  the  whole  of  the  light  that  conies  from  the 
star  is  effective  in  producing  the  jihotographic  image.  The  extent 
of  the  field,  from  ejijieriments  mode  by  Prof.  Pritchnrd.  I  think,  is 
comparable  with  the  rtfnictor.  Jt  is  rather  doubtful  whether  it 
has  not  exceeded  thiit  of  the  Bros.  Jlenry's  telescope  ;  the  star-discs 
were  a  little  larger  in  the  case  of  the,  redt'ctor;  still  they  retain 
their  round  sluipe.  which  is  so  essendnl  to  proper  bisection.  One 
of  the  reconimciiilatioris  which  tnfiuenced  tlio  congn'ss  is,  that  the 
light-gra-^ping  power  of  the  r<>llector  is  not  so  penuancnt  as  the  re- 
fractor; and  as  details  are  of  immense  importance  in  work  of  this 
kind,  that  is  another  reason  why  the  refractor  was  chosen.  There 
is  another  reason,  viz.  the  ditliculty  of  mounting  a  reflector  in  smh 
a  way  as  to  make  it  pcrinaneiit.  I  have  not  the  slightest  hesitation 
in  Rsnng  that  if  we  make  our  relh-ctor-discs  of  glnss,  not  -f'^th  or 
J^th  of  the  diameter  in  thickness,  but  ith  or  ^th  in  thickness,  wo 
^liould  get  rid  of  a  great  deal  of  injurious  action.  Agnin,  we  should 
l^lb  able  to  confine  tlie  minor  rigidly  in  its  band,  as  rigidly  as  the 
refractor,  though  of  course  not  necessarily  so  permau<Mit.  by  reason 
of  the  fact  that  a  slight  change  in  the  mounting  of  the  refractor 
does  not  affect  the  position  of  the  image  on  the  plate.  I  Ivlieve, 
if  we  were  to  make  our  mirror  3.J  or  4  inches  in  thickness,  and  if 
it  was  stippoited  round  the  edge  v\ith  one,  two,  or  three  hands,  it 
would  have  no  injurious  action.     Very  few  observers  have  done 

B'  work  of   importance  with  the  reflector.     1  know  that  tlie 
ector  is  not  the  instrument  of  the  professional  astronomer ; 
and  that  was  another  reason  why,  in  a  case  of  this  sort,  wlicro 
lifliculties  were  already  suflicient,  it  would  be  necessary  to 
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give  a  mnn  the  instrument  be  \ras  most  Dsed  to.  These  «er« 
the  chief  reasons  that  were  at  work  in  inducing  the  Coiiferwii'e  tn 
come  to  the  decision  it  did  to  use  the  refractor  in  this  undertaking, 

1  will  just  run  through  the  week's  work  of  the  Conference.  NVt 
got  thfro  on  Friday,  and  on  Saturday  the  Conference  waa  o[WU«i 
by  M.  Flourens,  tiie  Minister  for  Foreign  Affairs.  The  Conlerenoe 
got  to  work  directly  M.  Flourens'  speech  was  over,  and  ther 
passed  resoluticns  that  ilay,  and  elected  a  special  committee  to  sit 
on  Monday  to  formulate  some  of  the  questions  as  to  the  refractor 
and  reflector,  which  were  accepted  on  Tuesday  by  the  Confrnmw 
at  large.  On  Tuesday  it  was  felt  that  the  differviif  quexlionsof 
getting  photographs,  the  kind  of  inslrument,  and  all  these  de'slU 
would  be  better  dealt  with,  as  Mr.  Knobel  has  said,  by  the  forma- 
tion of  two  sections.  Those  sections  sat  until  Friday,  with  tlie 
result  Mr.  Knobel  bns  stated.  There  was  a  great  deal  of  hinl 
work  to  be  settled,  and  what  we  could  not  settle  we  shifted  on  to 
the  backs  of  the  peniianciit  Committee,  who  will  be  the  working 
people,  and  will  have  to  make  definite  arrangements.  I  do  uot. 
however,  think  that  anything  was  shifted  w  hich  could  uot  have  been 
legitimately  ^hiftt■J  on  to  their  shoulders.  I  do  not  think  there  «i» 
a  sincle  hard-imd-fnst  line  drawn,  except,  of  course,  the  telescope 
and  the  focal  length.  The  resolutions  were  made  of  such  a  wide 
character  that  the  hand-*  of  the  pf-rnianent  Connnittee  are  not  li«l. 
They  are  free  to  take  advantage  of  anything  that  may  arise  lietween 
now  and  the  time  they  hop;  to  get  to  work.  'I'hat  compri«pd  the 
work  of  the  Conference.  It  would  be  impossible  to  p.i>s  over  the 
way  that  we,  as  delegates  of  your  .Society,  were  treated  by  French- 
men. We  were  all  most  intensely  gratified,  and  I  feel,  if  we  could 
see  more  of  our  neighbours,  it  would  be  to  the  advantAge  of  ovs- 
selves  and  to  them  as  well.  The  interchange  of  ideas  bstneen 
men  who  pursue  a  common  object  must  result  in  good.  I  will  laE 
you  of  one  case.  Many  of  the  members  of  the  Conference  attended 
the  observatory  at  night,  and  we  saw,  with  the  Equ.itoreal  Coude, 
three  double  stars  and  al^o  Jupifer;  ami  the  conviction  I  cane 
away  with  was,  that  1  had  btien  mistaken  in  thinking  this  lele«cop« 
was  not  quite  as  good  as  the  refractor.  The  only  defect  one  could 
see  was  tiiat  there  was  n  little  loss  of  light.  The  image  WM 
perfect,  notwithstanding  that  there  were  two  mirrors  reflecting  the 
light,  and  (hose  mirrors  of  aliout  lo  inches  in  di.ameter.  It  WM 
considered  quite  a  (lidiciilt  thing  to  get  a  plate  5  or  6  inchM  in 
diameter  a  few  years  aijo,  and  many  opticians  now  will  be  very 
chary  of  producing  a  jilate  of  that  magnitude.  The  Bros,  llenrj 
have  conquered  the  dilliculty  of  making  these  plane  mirrors 
inches  in  diameter,  and  tliey  have  one  of  39  inches.  Thev  Mi 
as  a  standard  instrument,  and  you  may  imagine  what  perfec 
they  have  brought  the  plane  mirror  to.  They  are  making, 
another  Coudd  telescope  that  they  have  iu  hand,  mirrors  of 

2  feet  in  diameter. 
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^KA  Ftttote.    Tbej  must  be  more  than  that. 
40  inchei)  in  diameter. 

Mr.  CummoH.  The  excellence  of  those  pUtes  is  mch,  that  the 
cone  of  rays  on  the  image  \a  not  peroeptibly  altered.  That  speaks 
enough  for  the  perf(H.-tiou  of  the  Bros.  Uenry's  work.  Touching 
this  Coude  telescope,  if  any  man  wishes  to  indulge  in  the  luxury 
of  star-gazing  in  a  high  state  of  perfection,  he  ought  to  hare  no 
other  kiud  of  inotrument.  You  need  never  move  out  of  the  chair; 
you  have  all  the  handles  that  work  the  telescope  at  baud,  and  yoa 
can  do  anything  that  a  man  can  do  with  an  o[>en  dome,  under  ju;t 
the  same  circuinstances.  The  heat  is  above  the  instrument,  and 
the  tubes  cannot  be  injured  by  it.  31.  Gautier,  the  opticiuo, 
is  making  these  Coudd  telescopes  in  such  a  way  that  the  silver 
surface  of  the  gUss  plane  will  be  practically  perfect.  I 
rather  feel  that  I  owe  a  little  ajwlogy  to  M.  Loewy  for  having 
thought  that  this  telescope  was  not  the  practical  thing  it  is,  and 
I  fancy  Dr.  Gill  will  corroborate  what  1  s-iy  with  regard  to  the 
telescope.  Touching  the  way  the  i'renchmen  entertained  us  at 
Paris,  1  do  not  know  whether  you  have  seen  the  list  of  invitations 
which  were  given  in  honour  of  the  members  of  the  Conference,  of 
course,  to  all  alike — Germans.  Englishmen,  and  foreigners  of  all 
nations.  AVe  had  men  from  South  America,  from  North  America, 
from  Australia,  and  from  different  parts  of  Europe.  The  list  is  in 
some  of  the  periodicals,  and  I  have  no  doubt  yoa  will  road  it.  It 
is  not  necessary  for  me  to  go  over  it  again. 

The  .iKtrunomei'  lioijal.  I  feel  that,  after  the  exhaustive  and 
entertaining  account  Mr.  Common  has  given  of  the  Conference  in 
Paris,  I  have  really  nothing  to  add.  except  to  corroborate  whot  he 
has  said,  especially  as  regards  the  Equatoreal  Coude.  I  had  an 
opportunity  of  examiuiu<;  that,  and  1  wu^  quite  astounded  at  the 
perfection  of  definition  and  the  beauty  and  o.iae  of  manipulating  tho 
instrument.  One  sat  quite  at  one's  ease,  and  by  means  uf  a  simple 
contrivance  brought  any  object  into  the  tield  of  view  and  examined 
it  at  leisure.  We  examined  in  particulai-  Jupiter,  and  the  defi- 
nition of  the  disc  and  of  the  satellites  \\\\»  all  that  one  could  d>>sin^. 
There  is  one  great  advantage  in  the  Equatoreal  Coude  which, 
according  to  M.  Loewy  (and  1  think  he  is  right  in  that  arijnmeut), 
compensates  to  a  great  extent  for  the  loss  of  light  caused  by  the 
two  rntliHitious,  and  that  is  that  you  can  u<o  a  very  much  greater 
focal  length  than  you  can  conveniently  with  an  orJiniiry  tftlescope. 
There  is  practically  hardly  any  limit  to  the  fo.'al  leni;tti  of  tho 
telescope,  so  that  it  comes  to  sommvhal-  the  form  of  tHo  old  tele- 
scopes tefore  the  achromatic  refractor  was  invented.  By  tho  use  of 
a  very  long  focus  the  chromatic  abi'.rration  is  much  reduced,  and 
there  is  a  much  grt'iiter  concent  ration  of  light  of  tho  ditferent 
colours.  I  think  tbat  is  an  im|)ijrtant  pitint  in  the  optical  ni:tion 
of  tho  instrument.  I  can  only  add  th.it  the  whole  protwediiigs  of 
the  Couferoncc  passed  off  with  the  greatest  harmony,  and  thai  we 
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were  very  pleased  to  find  there  was  practical  unnniniitr  as  to  the 
great  work  lliiit  had  to  Ik^  uiidertakuu,  and  that  i\wrv  sfunis  era^ 
prospect  of  its  being  carried  ouc  successfully  to  itH  conclusion.  ^| 
Dr.  Gill.  1  think  the  gilt  has  Ixmn  taken  ofiE  anything  IhstT 
third  speaker  can  say  by  the  admirable  addresses  of  5[r.  Cominoa 
and  of  the  Astronomer  Itoyal.  I  can  only  say  that  any  dilKcultia 
connected  with  iilternationiil  jeiilousies  were  certainly  not  felt  at 
all  iu  the  rase  of  my  own  experience.  Every  one  fe^lt  that  the 
causi-  of  science  olitninuled  the  difTerenccs  of  nationality,  and  that 
.cordial  cooperation  in  the  advaiic«  of  the  gn-at  object  in  viow  »■»» 
Icertainly  the  leading  cliaracteristic  of  all  the  discuKsions.  One 
r|)oint  which  has  not  bet-n  referred  to,  and  which,  iu  view  of  tiw 
oitticulty  of  arriving  at  a  definite  result,  was  somewhat  kept  out  uf 
sight  of  the  congress,  may,  within  a  not  very  distant  period. bate i 
practiciil  rcaliwition.  1  refer  to  a  communication  by  M.  Duiktod 
the  new  optical  glass  made  at  Jena.  It  was  felt  naturally  at  the 
congress  that  hiwl  we  resolved  to  adopt  this  new  glasts  we  might 
have  be<'n  committing  ourselves  to  the  indefinito  postponement  of 
the  great  practical  work  which  we  had  met  to  perform,  and  wben 
it  was  arrariged  and  agreed  that  we  were  to  deal  with  orJiuart 
plates  which  are  sensitive  chietly  to  rays  in  the  neighbiwrtiood 
of  (t,  there  was  no  absolute  necessity  to  wait  for  object-glasses  in 
.\rluch  the  secondary  spectrum  was  tlestroyt-d  to  a  greater  extent 
than  in  the  existing  object-glasses.  The  facta  were  brouglit 
forward,  and  1  took  an  after  iipportuuity  of  vcrifving  them  bja 
visit  to  Berlin.  The  facts  brought  forward  by  M.  Buniir  are 
prt.'tfy  well  known,  and  have  ap|H?ared  in  all  the  periodicals  in  thi» 
country,  \'n.  that  gliiss  has  actually  been  produced  much  on  ibo 
liut'.s  (if  llarccinit  and  Ntokes,  in  which  the  secondary  spectrum  of 
the  oljject-glass  is  almost  entirely  destroyed.  UnquesliDnahlr  the 
problem  w  as  solved  originally,  and  from  a  theoretical  and,  so  far,  in 
a  practical  point  of  view,  by  the  tvjscarches  of  llarcourt  and  IW. 
Htokcs  (l*residcut  of  the  Koyal  Society).  But  it  was  reserved  for 
Prof.  Abbe  and  the  Laboratory  which  has  been  established  partly 
at  the  expense  of  the  German  Government,  to  carry  out  practiol 
experiments  which  have  led  to  the  cotisfruction  of  object-glass!* 
which  are  not  only  nearly  free  from  chromatic  aK»rrotiou,  but 
.which  are  otherwise  ])ra(!tically  perfect.  I'rofessor  Vogel  stat«l 
•wilti  n>g;ird  to  one  of  these  object-glasses  which  he  had  examiiKil, 
tiuit  the  difference  of  the  focal  point  for  rays  of  \'arious  coloun 
was  one-sixth  of  that  iu  the  ordinary  telescopes  of  Mcrz  or  l''r8iin- 
bofer.  1  w.'ts  so  much  struck  with  this  statement,  coming  f i-om  » 
man  of  the  intlnetice  and  character  of  I'rofessor  Vogel,  who  is  a 
well-known  specialist  in  these  tniitters,  that  I  went  to  Berlin,  and 
begged  from  a  well-known  optician  there  an  obji-ft-ghiss  of  a 
thive-inch  telesco|)e  he  is  making  for  Professor  \'ogcl,  and  that 
telesco[ie  he  was  kind  enough  to  lend  me.  Yesterdiiy  I  bad  the 
pleasure  of  showing  that  telescope  to  Professor  Stokes  and  Lord 
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^jieigh  at  the  Royal  Society,  who  thoroughly  tested  it  by  exn- 

niiiiiig  a  well -deli  ue  J  dark  vertioil  or  hori/.otrlul  object  ligiiiust  a 

kri»ht  buckgrouiid,  such  as  that  formed   by  the  to[)  of  a  striiight 

irall  or  vertical  side  of  a  chimney  against  a  whire  cloud,    liy  cutting 

"  one  half  of  the  object-glass  in  I'rofessor  StoUes's  well-known 

«t  for  achromatism,  you  obtain  an  indication  of  the  character  of 

chromatic  aberration   by  a  coloured  fringe  at  the  edge  of  the 

object,     lu  the  ordinary  object-glass,  as  you  know,  an  onniga 

ellowish-gn^u  colour  appears,  Init  with   this  object-glass  no 

r-ptible  colour   can    be    seen.     The    object-glass,  for   practical 

Dr|x)scs,  is  sulliciently  perfect.     At  Herlin  I  also  observed  a  six- 

«•!>  objix't-giass,  which  is  of  a  somewhat  different  glass,  but  also 

;  Jena  niauulacture,  which  is  even  still  more  perfect  in  colour; 

dor  very  speciil  circumstances  with  the  3-inch  you  could  see 

nething  like  a  faint  fringe,  but  you  could   not  dislingiiisb  what 

colour  was,  but  in  the  6-inch  anything  like  colour  was  abso- 

ttely  invisible.     The  great  dilliciilty  haa  been  in  annealing  this 

B.     Ln  most  of  the  Jena  glasses  it  is  uu(jueslionitbie  that  you 

discover  polarization  by  proper  examination  ;  but  they  now 

»te  that  this  dilHculty  has  been  completely  overcome,  and  that 

ey  hojie   by-and-by   to    produce   discs   of   a   largo   size,   uhich 

enable  us  to  overcome  the  last-mentioned  dilliculty  in  the 

Bdtruction  of  achromatic  object-glasses.     The  telesiope  is  in  the 

lids  of  the  Koyal  Society,  and  the  secretary,  41r.  J{ix,  assures  me 

Li{  auy  Fellow  desires  to  test  it  he  will  be  perfectly  welcome  to 

As  to  the  general  conclusions  of  the  conference,  I  can  only 

my  very  cordial  agreement  in  the  remarks  of  Mr.  Christie  and 

Common.     The  whole  of   the  conference  was  an  unqualiiied 

The  reception  which  we  met  with  was  of  the  most  cordial 

er,  and  an  example  to  all  nations  who  desire  to  promote 

Kality  and  good-will  in  the  prouiotiou  of  science.     All  national 

iling  was  put  aside,  and  eMTviliing  was  done  to  make  us  feel 

ve  Were  bn'thren  iu  the  pursuit  of  a  coiiinioa  object,  viz.  the 

nct'ment  of  science.     Even  should  no  chart  result  from  this 

t^>nference  (which  God  forbid  I),  at  least  there  have  resulted  a  good 

«nv  friendshi|)s  and  much  cordial  feeljng  and  good-will,  which 
1  do  a  great  deal  to  promote  science  apart  from  anything  else  ; 
1  I  think  that  this  conference,  from  tbat  jioint  of  view  alone, 
will  not  have  been  a  failure.     There  is  one  point  more  to  which  I 
should  like  to  refer,  as  reference  has  been  made  to  the  cquatoreal 
coudc.    It  is  not  good  form  generally  to  s.iy,  "  I  told  you  so;''  but 
^ttvtw  years  ago,  in  this  very  room,  ]  had  the  honour  of  stjiting  my 
^Bperience  in  regard  to  the  equatoreal  coude.     I  then  gave  a  most 
^TO«iualilied  testimonial,  as  far  as  my  own  opinion  was  concerned, 
as  to  its  good  qualities  and  dctiniiig-powers,  and  M.  Lofwy  was 
mod  enough  to  say  that  what  I  had  said  had  muterialiy  aided  him 
in  getting  the  means  for  the  larger  ecpiatoreal  coude  which  is  now 
"tig  constructed,  and  I  am  very  happy  iiideed  to  think  that  the 
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opinions  which  I  expressed  three  rears  ago  have  been  so  ampljr 
confirmed  ag  they  have  been  to-night.  There  are  several  otb« 
veiy  interesting  matters  which  M.  Loewy  is  engaged  in,  parti- 
cularly this  question  of  his  new  method  of  the  determination  of 
aberration.  It  is  being  taken  up  not  only  by  some  of  his  coun- 
trymen, but  also  by  astronomers  in  other  places.  1  think  it  will 
prove  to  be  a  very  powerful  method  for  determinatioa  of  an  im- 
portant astronomical  constant. 

The  Astronnmfr  Jloijnl.  Perhaps  I  may  be  allowed  to  allnde  to 
anotlicr  matter  which  does  not  altogether  concern  the  photographic 
conference,  yet  is  a  matter  of  great  importance  to  ostronomen, 
»nd  that  is  to  make  the  Fellows  acquainted  with  the  reiviit 
searches  of  M.  Cornu  on  the  regulation  of  clocks.  He  has  taki 
up  the  well-knowTi  method  of  Jones  for  regulating  the  doc 
pendulum,  and  has  found  out  the  source  of  the  failure  expericni 
in  the  application  of  that  method.  Jones'  method  consists  in  htm 
a  magnet  fixed  to  the  pendulum  which  has  to  be  regulated,  w 
having  a  coil  into  which  it  is  sucked  when  the  current  from  the 
regulating  clock  passes,  so  that  that  current  of  itself,  in  its  pa'-fir, 
will  draw  the  magnet  and  regulate  the  pendulum  into  a  i: 
position.  M.  Coniu  has  found  this  is  not  a  definite  pd^iimn, 
and  that  there  is  considemble  variation  in  the  action,  and  tliiit.in 
certain  cases,  if  the  two  pendulums  have  not  exactly  the  san* 
rate  there  may  be  a  loss  of  two  or  more  seconds.  He  has  «ppi» 
rently  got  over  this  dilhculty  completely  by  putting  a  damper  on 
the  other  side ;  that  is,  a  coil  of  « ire  or  tutie  of  copper  or  sotw 
ther  motnl  conductor  in  fiwt,  so  that  when  the  magnet  oa  the 
egulated  pendulum  passes  through  it,  it  generates  an  electric 
current  which,  lieiiig  converted  into  heat,  causes  friction,  and  so 
would  tend  to  bring  the  pendulum  to  rest,  and  therefore  the  efffct 
of  the  impulse  which  is  given  to  the  pendulum  by  the  coutrolliuc 
current,  which  may  in  certain  cases  drive  it  beyond  the  proper 
point,  is  greatly  reduced  by  this  frictional  arrangement.  Tbrw 
are  other  interesting  points  M.  Cornu  h.os  investigated  in  connec- 
tion with  this,  and  I  think  it  is  desinxble  th.-it  the  matter  should 
be  brought  to  the  notice  of  the  Astronomical  Society,  as  it  sewns 
that  astronomers  will  Ix^  thus  enabled  to  keep  a  regulated  pen- 
dulum in  perfect  syiK'hn)ni«m  with  the  regulating-clock. 

Mr.  Kiiiibel.  1  would  like  to  remark  that  the  French  astronoi 
have  heen  quick  to  seize  hold  of  the  enormous  advantage  lik 
accrue  to  astronomy  by  the  preparation  of  a  photographic  ci 
of  the  heaveuB :  and  the  French  Government  have  shown  their 
anxiety  to  promot<»  astronomical  science  by  cordially  and  generously 
granting  the  necessary  funds  for  four  of  their  principal  observa- 
tories to  take  part  in  the  work.  T  believe  that  we  in  England, 
'particularly  at  the  Royal  Astronomical  Society,  sympathir*  to  the 
utmost  with  this  great  work  that  it  has  been  decided  to  undertake, 
and  I  do  not  thiok  that  we  shall  be  lacking  either  in  uur  sjm- 
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^^pathj  or  our  efforts  to  obtain  the  cordial  cooperation  of  this 
^^BeouDtrr  with  the  operations  that  have  already  been  decided  ou  by 
^^^IKV  and  other  countries. 

Dr.  ft'ill.     May  1  say  one  word  more  about  a  clever  ioTention 

Pof  our  French  neighbours  exhibited  to  us  in  Paris?  One  of  the 
Wibjectfi  which  has  most  occupied  aatronomers  in  recent  days  has 
been  the  question  of  photometry,  and  M.  &)riui  has  produced  a 
pbutonieter  which  promises  to  be  one  of  the  most  accurate  yet 

PBiveuied.     There  are  many  forms,  and  in  its  simplest  form  it  is 
tpplied  to  8  divided  object-glass.     The  object  of  this  photometer 
k  to  observe  the  eclipse  of  .Jupiter's  .satellites.     It  is  quite  evident 
that  if  the  segments  of   the   heliometer  objoct-giass  are   brought 
into  coincidence  with  their  optical   centres,  you  get  an  ordinary 
^—iiuage  of  Jupirer  and  its  satellites.     The  iirst  thing  you  would  do 
^^■vould  be  to  sepanite  the  segments  of  the  object-glass  so  as  to  pro- 
^^duce  a  double  niiageof  Jupiter  and  bis  satellites,  so  that  the  image 
of  one  of  the  satellites  nut  eclipsed  is  bixiiightinto  close  conjunction 
with  the  image  of  the  satellite  which  is  being  eclipsed.     You  would 
kUu  introduce  a  little  screen  in  the  field  of  view  to  obliterate  the 
tnuge  of  Ju|)iter.     Therelore  the  only  things  visible  «ould  lie  the 
Mt«llite  about  to  be  eclipsed,  and  the  satellite  which  is  not  to  be 
eelipaed.     tiuppose  this  satellite  is  becoming  less  brilliant  by  pro- 

» grass  of  eclipse,  how  shall  we  equalise  the  images?     We  reiluco 
the  image  of  the  brighter  one  and  increase  the  brightness  of  the 
image  ol  the  fainter  one.     That  is  simply  done  by  a  screen  which 
lias  an  aperture  smaller  than  that  of  the  object-glass,  and  which  is 
moved  across  the  object-glass  at  right  angles  to  the  lino  of  section 
of  the  segment.     That  is  very  pretty  1     How  will  you  measure 
that?     Tou  simply  attach  a  pointer,  which  moves  along  a  barrel 
which  is  turned  by  clock-work,  and  whose  axis  is  at  right  angles 
^B  to  the  line  of  separation  of  the  segments.     The  motion  of  this 
^Valide  is  made  by  a  pen  upon  the  surtace  ol  the  chronograph  barrel. 
^ftXho  time  is  written  down  by  a  little  chronograph  pen,  so  that  all 
^■Ibe  observer  has  to  do  while   iiiatching  the  eclipsed   and   non- 
^■«clip$ed  satellite  is  to  turn  a  handle  \thich  moves  the  slide  across 
^f  and  across  until  he  has  equali/.cd  the  brightness  of  the  images,  and 
then  to  touch  a  button,  and  it  writes  down  immediutely  the  rela- 
tion of   the  ap-a  of  the  two  segments,  and  the  time  at  which  the 
■  observation  was  made.     The  whole  of  the  practical  observation, 
therefore,  consists  in    the  turning    of    one   handle  until  the  two 
images  are  equabztd  in  brightness,  and  the   pressing  of  a  button 
^—  vhlch  causes  a  complete  record  to  be  made.     There  are  develop- 
^taaentB  in  this  apparatus  which  render  it  a])plicable  to  an  ordinary 
^1  telescope  instead  of  the  heliometer ;  but  it  would  be  too  long  for 
^B  me  now  to  enter  into  the  subject  here,  particularly  as  M.  Cornu 
^Bjias  published,  or  is  about  to  publish,  an  account  of  the  insti'u- 
^Hilnent  in  detail ;  but  1  thiuk  it  is  right  I  should  draw  attention 
Ktoit. 
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Mr.  Sadler.    The  lights  transmitted  bv  the  two  segments  of  tie 
heliometer  are  equal  ? 

Br.  Gill.    That  is  a  question  for  study.    The  constants  o£  the 
light-ratio  hove  to  be  determined. 

Mr.  Sadler.     It  is  not  a  case  of  direct  determimitioa  ? 

Dr.  Gill.     No  ;  it  is  a  question  for  study. 

The  President.     I  am  sure  the  .Society  will  thniik  our  deli^'atei 
for  havipg  gone  to  Paris  to  represent  us  at  this  import.itit  Coiign-si, 
and  also  for  the  extremely  int-eresting  and  valuable  coiiiinuiiiciaiuui 
which  they  have  mnde  to  us  to-night  of  the  wonders  they  saw 
there.     I  can  only  et-ho  w  hat  our  .S,>eretary  has  said,  that  I  hope  . 
this  country  will  not  be  behindhand  in  the  carrying  out  of  this  new 
chart  of  the  heavens.     I  can  also  say  that  the  Council  have  to-d«f, 
at  their  meeting,  been  cousidering  the  best  niean^  by  which  they  ^ 
con  ensure  the  carrying  out,  both  in  this  country  and  in  the  colooiii,  ^ 
the  work  which   is  required  to  complete  tlie  share  which  natumlly 
would  full  to  this  couutry  in  this  new  photographic  .chart  of  the 
heavens. 

Mr,  Grern  then  proceeded  to  rend  a  memoir  upon  the  planet  ^ 
Jupiter,  which  he  stated  to  be  the  result  of  27  years  of  wuritH 
and  carf-'ful  study  of  the  planet.  The  headings  of  the  memiiir  ^ 
were  as  follows  : — In  Chapter  i  was  a  chtirt  of  the  markings  uf 
Jupiter  from  i860  to  1887,  a^iew  for  each  yejir,  showing  thei 
remarkable  changes  through  which  the  planet  had  passed  duriifl 
that  time.  In  the  second  chapter  was  shown  the  connectioal 
between  light  and  dark  bands ;  in  the  third,  the  conuectio 
between  small  markings  of  liyht  and  shade ;  in  the  fourth,  th 
relative  altitudes  of  light  and  dark  markings  :  and  in  the  fifth,  tli 
great  red  spot  was  treated  of.  The  memoir  was  the  result  of  th 
eiamiuatioii  of  an  extended  series  of  drawings  from  1859 
1887.  During  some  favourable  oppositions  more  than  a  hundr 
views  had  been  obtained,  but  on  all  owasions  a  sulficient  numlK 
had  been  secured  (o  record  the  genera)  appearance  of  the  pland 
The  intention  in  continuing  the  .series  during  so  many  years  ha 
been  to  gain  a  knowledge  of  those  more  jjerumnent  condition 
which  had  been  maintained  through  several  oppositions,  and 
the  laws  which  apjieared  to  govern  these  changes.  The  chart 
bibited  the  general  a|>pearauce  of  Jupiter  for  twenty-six  ve 
during  which  lime  the  planet  had  passed  through  several  well 
defined  periods  of  change,  each  period  being  marked  by  considerab 
alterations  affecting  the  greater  portion  of  the  disk.  Duria 
the  period  from  1S60  to  1S68  the  equator  was  occupied  by 
band  of  white,  edged  with  dark  belts,  in  both  hemispheres, 
the  period  from  1869  to  1872  the  equator  was  of  a  decided 
coppery  hue,  the  north  and  south  belts  moved  towards  the 
poles,  and  were  greatly  reduced  in  breadth.  The  third  perio^^l 
from  1873  to  1878,  was  marked  by  the  appearance  of  a  multitudal 
of  most  delicate  markings  in  the  southern  hemisphere,  and  by  i 
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reduction  of  the  coppery  colour  of  the  equator,  which  towards  the 
end  of  this  period  settled  priiicipnlly  iu  the  northern  belt  near  the 
equator.     In  the  fourth  period,  from  1S79  to  the  present  date,  the 
planet  had  exhibitt?d  most  perj^ilexiug  changes  of   colour  and  of 
fomi.     The  second  chapter  was  taken  up  with  the  question  of  the 
connection   betsveen  light   and   dark  belts.      The  northern  diirk 
Ix-lt  was  connected  with  a  white  l)elfc  next  it.     For  iiiaiiy  yeara 
there  had  been   no   separation  betw«>en  them,  whether  the    dark 
bt-lt  reiuained  stationary  or  w  hether  it  had  nii(,'rated  to  the  south. 
He   had   been   so   struck   with   the    number  of    times   that    the 
strongest  dtirk  and  the  strongest  light  Iwlts  were  found  together, 
that  bo  had  taken  a  percentage  from  the  whole  number  of  draw- 
ings, and  a»  he  made  sometimes  a  hundred  drawings  in  a  year,  and 
oeeasionally  a  hnudred  and  fifty,  it  would  be  seen  tliat  the  number 
was   considerable.     The  percentage   came  out  somewhat  in  this 
way  :  instances  of  connection  between  strongest  light  and  strongest 
dark,  87  ;  instances  of  separation,  5  ;  doubtful  instances,  8  ;  total 
100. 

Mr.  Ortfn  then  proceeded  to  consider  the  connection  between 
lights  and  darks.  A  small  mark  of  light  did  not  exist  by  it.self, 
but  was,  generally  spraking,  to  be  found  surrounded  by  an 
amount  of  dark.  Generally  s[ieakiiig,  a  certain  ([luiiilily  of  light 
was  to  be  found  in  connection  with  a  cerlain  (i«iantify  of  dark 
ndern?ath  it.  He  did  not  deny  that  in  many  cases  it  might 
that  the  connection  was  a  mere  optiinl  illusion.  Mr.  tJrcea  . 
considered  the  question  of  the  altitude  at  which  these  murk- 
Mere  found.  The  question  of  the  colour  of  the  markings, 
hich  were  sometimes  orange,  or  grey,  and  even  greenish, 
;ther  with  many  other  points,  were  also  Considered  in  the 
,per.  Coming  to  the  gn-at  question  of  what  is  known  as 
Ine  great  red  spot,"  Mr.  (Jreen  described  it  as  a  red  mark 
0urrouiided  by  a  white  mist,  and  proceeded  to  refer  to  ihe  changes 
jWbich  he  had  noticed  in  it  over  a  ])eri(Kl  of  years.  The  remaining 
jftion  of  the  pajML'r  was  occunied  with  the  conclusions  at  which 
had  arrived.  The  general  conclusion  was  that  Jupiter  was 
surrounded  by  an  atmosphere  containing  a  large  amount  of  sus- 

Ipended   moisture,  which   was  condensed  under   varying   circuiu- 
•tances  into  forms  greatly  resembling  those  on  our  own  plancl ,  and 
though   these  forms  were  constantly  changing,  they  occasiorialJy 
displayed  considerable  permanence.    While  bethought  that  Jupiter 
might  retain  a  large  amount  of  original  hi>at,  it  was  not  to  any 
extent  incandescent,  and  this  view  was  supported  by  the  fact  that 
nil  the  great  visible  changes  were  confinwl  to  spaces  extending  for 
forty-five  degrees  on  each  side  of  the  equator,  or  lo  tliat  portion 
most  under  the  influence  of  the  Sun,  whereas  the  poles  and  tcm- 
^K  pi'rate  zones  were  comparatively  at  rest,  a  state  which  would  ill- 
^B  accord  with  the  presence  of   light-giving   lire   or  heat.      With 
'      Kgard  to  the  number  of  times  that  the  light-belt  was  to  be  fouud 
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on  the  polar  side  of  the  dark  one,  he  had  also  token  a  per- 
centage, lu  the  opposition  of  1872  fifty  drawinfis  were  made. 
In  these  there  were  over  sixty  instances  of  the  lisht-belt  being  on 
the  polar  side.  That  was  a  greater  number  than  the  drawings 
of  it,  but  of  course  it  referred  both  to  north  and  fouth.  In 
the  opposition  of  1882-S3  in  over  one  hundred  drawings  there 
were  no  less  ihivn  ninety-three  instances,  particularly  in  the  south. 
In  1885,  when  156  views  were  token,  the  same  thing  occurred 
310  times,  showing  that  this  was  a  feature  of  very  permanent 
thamctcr,  the  great  uumbi^r  being  in  consequence  of  the  fuller 
developmetit  of  both  the  north  and  the  south  systems  of  belts. 
The  white  Ix^lts  he  attributed  to  the  condensation  of  moisture 
raised  from  the  surface  of  the  planet  on  the  etjuatoreal  side.  With 
regard  to  the  various  colours,  he  concluded  that  they  represented 
portions  of  the  planet  seen  through  openings  in  the  clouds.  The 
delicate  (jradiilions  of  colour  might,  he  thought,  be  due  to  varving 
condition.'*  of  transparency.  Mr.  Green  concluded  by  observing 
that  it  had  iilwnys  been  his  intention  that  the  drawings  of  the 
planet  .lupiter  should  belong  to  the  Society,  and  therefore  it  might 
be  that  in  the  future  some  Member  of  the  80ci(?ty  would  pry  over 
them  iu  order  to  see  what  was  the  state  of  Jupiter  in  thoM 
days. 

Mr.  Knohtl.    I  should  like  to  ask  Mr.  Green  &  question  with 
regard  to  these  dark  spots  being  in  connection  with  light  spoti. 
He  has  shown  them  .ilways  on  the  following  side  of  the  light  spots. 
Has  Mr.  Green  noticed  those  dark  spots  equally  on  the  precedmg 
side?     This  question  was  brought  before  the  ^"^ociety  some  v 
ago,  I  think  by  Mr.  Brett,  of  the  dark  marking  being  in  proximii 
to  light  spaces,  and  a  theory  was  started  by  him  to  explain  it. 
myself  had  noticed  the  sumo  thing  in  the  same  opposition.     Bu^ 
in  my  own  case  1  had  always  noticed  that   the  dark  marking  (jf 
dark  shade  was  always  on  the  following  side  of  the  light  space.    I 
Bhould  like  to  ask  Mr. Green  if  he  has  observed  the  dark  marking! 
on  the  preceding  side  of  the  light  space,  and  also  if  he  Los  noticel 
anv  difference  before  or  after  o])poBition. 

Air.  Gretn.  With  regard  to  lliat.  the  general  position  of  \h» 
dark  mark  has  certainly  lieeu  on  the  following  side.  1  cannot  saf 
I  have  noticed  any  particular  difference  in  it  before  or  after  o]>po> 
sition. 

My  remark  has  reference  to  Mr.  Brett's  paper  on 


Air.  Knohel. 
the  subject. 

Mr.  Green. 
kind. 

Ciipt.  Noble. 
both  ways. 

Mr.  Or  ten. 


I  do  not  recollect  having  observed  anytliing  of  th« 
Mr.  Brett  noticed  a  case  where  the  shadow  fell 


It  would  be  very  ea!<y  to  explain  those  markings  ifi 
you  consider  these  dark  spots  to  be  portions  of  tin-  underlvinff 
surface  of  the  planet,  and  the  light  spotii  to  bo  isolated,  or  com* 
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^_puntively  isolated,  tracts  of  condensation  passing  £rom  ttie  equator 
^Hownrds  them. 

^m  Mr.  Knobel.  I  think  this  is  the  first  instance  of  these  spots 
IH  being  suggested  as  elevations  since  the  i<]eti  was  lirst  hroaclieJ  by 
"   Mr.  Brett.     I  think  it  is  rather  important.     1  should  like  to  hear 

I  Mr.  Brett  e.\prej^s  his  views  about  it, 
Mr.  Brr.it.     I  would  remind  yon,  Sir,  that  iny  object  thi^n  \\a.t 
lo  jwint  out  that  the  dark  in  proximity  to  the  lijjbt  globule  wiis 
most  visible  in  quadrature.     That  is  how  1  set  out  to  establish  the 
tact  that  they  were  shades.     When  the  planet  was  in  opposition 
fou  woulil  not  see  them, 
Tke  IWiiilrnt.     The  Society  have  olready  th.inked   Mr.  Green 
for  his  paper.     I  will  call  upon  Mr.  S.-iiidforJ   i'Meminj;,   whose 
Dame  is  well  known  in  connection  with  uuiversul  time,  lo  make  a 
ew  remarks  upon  that  subject. 
Mr.  .Sanrlforil  Flmiinrj.     When  I  came  to  Loudon  a  few  weeks 
go  1  did  not  expect  to  have  the  pleasure  of  lieiug  present  at  a 
neeting  of  the  Itoyal  Astronomical  Society,  stUI  less  did  1  expect 
be  called  upon  to  speak  before  the  Society.     The  subject  you 
been  good  enough   to  associate  my  nanio  with    is  a    very 
Pknoiiplace  one  compared  with  the  very  various  subjects  discussed 
erv;  and  if  1  attempt,  as  one  of  the  pioneers  of  civilization  in  a 
distant  country,  to  say  a  few  words  on  that  subjiTt,  1  must  crave 
four  kind  indulgence.     In  Canada  we  have  been  endeavouring  for 
uine    time  past  to  establi'sh   improved  means  of  communication, 
[Vhich  I  trust  will  l)e  of  service  to  the  Empire  at  no  distant  date.    We 
egan  by  building  a  railway  tirst  From  Jlulit'ax  lo  (.^ui'bec,  and  more 
M-ently  from  t^nebec  to  the  Pacific  shore,  and  with  those  lines  of 
smmunication  I  have  had  aomethitig  to  do.     In  connection  with 
bose  lines  I  found  that  tnvins  would  have  to  run  by  all   sorts  of 
limes.     This  is  easily  understood  when  1  bring  it  t«  your  recol- 
ction  that  Halifax  is  some  60  degrees  of  loiigituile  different  from 
'Vancouver's  Island  on  the  Pacitic  coast.   Each  city  yon  pass  through 
having  its  own  time,  and  each  town  as  it  rises  up  having  a  still 
different  lime,  would  occasion  great  dillienlty.     The  other  diliiculty 
1  think  you  are  familiar  with  here.     The  day  is  divided  into  two 
balves :   I  mean  the  civil  day  :  the  astrononiieal  day  is  not  the  same. 
fe  found  much  coiil'usioii  not  only  in  Cairada,  but  in  the  United 
States,  wher«  the  railway  system  is  developed   lo  a  great  extent, 
connection  ivith   the  hours    of  forenoon  and  afternoon.     We 
>und   greater  confusion  likely   to  result  unless   we   could  eflfect 
[>nie  change.     In  Canada  we  stuilied  the  matter,  and  we  found 
hat  by  adopting  what  is  known  as  the  slandard  hour  system — that 
to  say,  a  time  for  certain  zones  separated  by  15  degrees  of  lon- 
jitiide — we  would  have  a  leap  from  hour  to  hour,  but  the  minutes 
ind  seconds  would  be  the  same  throughout  the  country.     This  was, 
then,  the  way  iu  which  the  difficulty  was  overcome  iuthe  United 
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States.  The  people  of  the  two  countries,  or  rather  the  managers  of 
the  railways  met,  and  they  decided  to  adopt  the  hour  sygtem  some 
two  years  back.  That  system  has  been  adopted  :  it  was  objei:ted  to 
in  a  few  quarters,  but  in  those  quarters  they  are  now  coming  to 
see  the  advantages  resulting  from  the  common  adoption  of  the 
system  ;  and  on  the  continent  of  North  America  we  have  now  pi-ac- 
tically  only  four  standards  of  lime  in  place  of  a  countless  numlwr. 
The  second  dilliculty,  or  the  diNision  of  the  day  into  two  h.nlves, 
has  been  surmounted,  at  all  events  some  progress  has  been  nia<le. 
On  the  Canadian  Piiuitic  Kailway,  and  on  some  branch  lines,  the 
24-hour  system,  as  if  i«  called,  was  adopted  last  year.  The  niunatrer 
issued  time-cards  with  the  hours  numbered  from  midnight  to  mid- 
night, in  place  of  midoiijht  to  noon  and  noon  to  niiilnipht.  This  has 
been  in  use  for  nine  months.  The  othcials  of  the  railway  readily 
fell  into  the  new  system,  and  the  people  who  live  on  the  line  fell 
in  with  it,  so  that  the  24-hour  system  has  been  adopted  pra<.-tieally 
by  all  on  those  2000  miles  of  railway.  So  successful  has  it  proved, 
that  the  Pacific  liailway  Co.  has  determined,  when  the  next  time- 
cards  are  issued,  to  carry  out  the  same  system  throughout  the 
whole  extent  of  the  railway,  covering  possibly  4000  miles,  and 
many  of  the  branch  lines  are  doing  the  same.  There  are  various 
societies  in  the  United  .States  and  in  Canada  who  are  promoting 
these  changes.  There  is  the  Society  of  Civil  Engineers  in  New 
York,  an  American  Society,  a  hixly  similar  to  the  one  in  this  city: 
the  Metrological  Society  of  America,  the  American  Society  for 
the  Advancement  of  Science;  the  Canadian  Institute  ;  the  Royal 
Society  of  Cauadn.  and  otheis.  They  are  nil  endeavouring  tobrinij 
about  the  change  which  is  felt  to  be  needed.  Hut  we  look  forward 
to  a  still  greater  dmrige.  "We  think  that  at  no  remote  period  we  shall 
have  one  time  in  place  of  the  four  or  five  times.  We  trust  that  the 
British  Colonic.",  Auslnilin  and  the  Cape  of  Good  Hope,  and  al«o 
India,  will  take  this  matter  up,  and  render  it  quite  easy  to  adopt 
universal  time  in  those  countries  as  well  as  in  the  United  States 
and  Canada.  Having  adopted  the  hour  system,  which  system,  n 
you  an>  doubtless  aware,  is  in  perfect  harmony  with  the  time  at 
Greenwich,  it  will  he  a  very  easy  matter  indeed  when  the  proper 
time  arrives — possibly  10  or  12  or  15  years  from  now — to  adopt 
iniiversal  time  throughout  the  globe. 

Cupl.  Solih.  There  is  nothing  more  interesting  in  what 
Ulr.  Sandl'ord  Fleming  said  than  that  jiorlion  of  his  speech  in 
which  he  referred  to  lUe  fact  that  over  a  distance  of  2000  miles  the 
24  hours'  reckoning  of  lime  had  Ix'cn  adopted,  and  that  the  people 
had  taken  to  it  knrdly.  When  1  have,  as  1  have  for  a  long  time, 
advocated  the  ndoplion  of  that  mode  of  reckoning  in  England,  it 
is  said,  "Oh  !  people  will  not  take  to  it ;  they  will  not  do  it."  My 
belief  is  that  the  people  of  England,  like  those  of  Canada,  would 
soon  fall  into  the  system  of  the  24  hours'  reckoning,  and  wou]^ 
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wonder  how  on  earth  they  had  h<?ea  content  with  a  system 
bf  which,  as  has  been  said,  a  rnfin  nii^ht  find  himself  nt  n  station 
u  hours  wrong  to  meet  a  train  ;  whicl>  hapjieoed  to  Prof.  Adams 
It  Qkmbridge. 

The  followiag  papers  were  also  announced  : — 

i!^.-CbI.  Tupman.     "  Owultation  of  a.  Tauri,  1887,  March  2." 

Maxu^ll  Hall.     "  The  Sidereal  System,  revised  in  1S87." 

./.  Tritftult.    "  Observations  of  Saturn  and  3  Oemiuorum,  Jan.- 
M,  1887." 

W.  H.  Finlay.    "  On  the  probable  Errors  of  Transit-obsening." 

Capt.  E.  J.  Malony.     "  Sextant  Observations  of  Comet  «  1887." 

/v.  J.  Morrison.     "  The  Orbits  of  Comets  Fabry  and  Barnnrd- 
Hirtwig." 

thr.  J.  Morn-ton,     "■  Ephemerides  of  the  Satellites  of  Mars  during 
tke  Oppositions  of  1888  and  1890." 

W.  H.  S.  Monek.     "  On  tho  Inclinations  of  Cometary  Orbits." 

Rev.  S.  J.  Johnton.    "  Note  on  a  MS.  Eclipse  Volume." 

/.  L.  E.  Drryer.     "  Note  on  the  effect  of  Kefraction  in  Stellar 
ofography." 

E.  yeuion.  "On  Prof.  G.  W.  Hill's  paper  on  Delaunny's 
Method." 

R.  Brynnt.     "  On  the  Orbit  of  Comet  11,  1883." 

A.  Mnrth.     "  On  tho  Formula^  for  corrocting  approiimatfl  Ele- 
leuts  of  tho  Orbits  of  Binary  Stars." 

H.  Lffavour.  "The  Right  Ascensions  of  certain  Stars  within 
*n  degrees  of  the  Pole  rt'duced  from  observations  bv  F.  G.  W. 
Struve:" 

J.  L.  E.  Dreyfr.  "On  some  Nebula)  hitherto  suspected  of 
Variability  or  Proper  Motions." 

The   following  gentlemen   were   duly  elected   Fellows  of  the 
_Society : — 

Dr.  Gustavus  William  Nicholls,  Pernambuco,  Brazil ;  W.  Austin 
she,  Director  of  the  Observatory,  Quebec. 

The  meeting  adjourned  at  9.50  p.m. 
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Liverpool  Astronomical  Society. 

TnK  eighth  and  liist  j^enernl  meeling  of  the  Session  vms  held  on 
Motidny,  May  9th,  Jlr.  Walter  Sang,  in  the  chair.  Thirty-eight 
tneinber«  were  elected,  and  Dr.  L.  da  Bocha  Miranda,  of  the 
Imperial  Observatory,  Rio  da  Janeiro,  was  elected  an  hoDomrf 
Associate  of  the  .Society. 

In  a  note  on  tlie  solar  eclipse  of  Aug.  1886,  the  Eev.  8.  J, 
Johnson  nii-ntioned  that  ns  the  pi'cater  portion  of  the  total  phiw^ 
could  only  have  t>een  observed  on  the  ocean,  he  had  been  inducelj 
to  make  inquiries  of  the  different  lines  of  steam  and  sailing  veswl 
for  the  purpose  of  ascertaining  whether  any  observation  of  totalil 
had  been  secured,  but  his  applications  had  hitherto  not  mot  vtil 
success.     Capt  Owen,  of  the  Union-Line  steamer  '  Pretoria, 
tained  seven  negatives  of  the  partial  phase  only,  his  ship  being  at  t 
time  about  520  miles  S.E.  of  .St.  Helena.     Mr.  Johnson  suaeest 
the  desirability  of  further  inquiries  being  prosecuted  in  this  di 
tjon,  as  it  was  quite  pmssible  that  some  Liverpool  vessels  may  hai 
been  in  the  lim?  of  totality,  and  that  matters  of  interest  in  conni 
tion  with  tbe  total  plmse  may  have  been  entered  in  their  lo<T-bool 

In  a  paper  entitled  ".Stellar  Influences  on  Physical  Geography,' 
Mr.  W.  H.  S.  Jlonck  said  that  a  paper  which  he  had  re.id  befi 
the  Society  some  time  before  on  the  possible  effect  of  terrestrii 
heat  on  the  Moon  had  naturally  suirgcsted  the  question  to  his  mind 
08  to  whether  tlio  Earth  itself  might  not  in  past  ages  have  beea 
subjected  to  similar  influences,  the  effect  of  which   we  might  " 
still  e.xperienciiig,     .Such  a  source  of  heat  could,  of  course,  oul 
have  hatl  its  origin  in  one  of  the  fi.\ed  stars.    The  rate  of  inotiou 
our  planet  round  the  !Sun  was  from  18  to  20  miles  a  second,  rati 
under  than  over  the  average  velocity  of  those  stars  whose  moti 
of  approach  or  recession  havo  as  yet  been  determined  by  means 
the  spectroscope.     Li  50  millions  of  years,  a  star  travelling  at 
same  rate  as  the  Earth   would  have  moved  over  a  space  w 
light  would  take  some  5000  years  to  traverse,  and  it  is  possil 
that  the  distance  of  very  few  (if  any)  of  the  70  millions  of  «1 
within  tbe  range  of  our  most  powerful  telescopes  exceeded  5000 
years'  light  passage.     Hence  it  was  possible  that  any,  or  evi 
one,  of  these  70  millions  of  stars,  supposing  their  proper  moti 
was  suitable,  may  have  visited  our  solar  system   within  the 
millions  of  years  which  the  great  majority  of  geologists  consw 
have  elapsed  >ince  the  earliest  dawn  of  life  on  our  globe,  or,  as 
solar  system  has  a  proper  motion  in  sjtacc  which  is  not  esiiraal 
by  .iny  astronomer  at  a  value  loss  than  one-fifth  that  of  the  Earth's 
motion  round  the  Sun,  our  system  might  in  the  same  way  bai 
come  within  the  influence  of  some  one  of  these  fixed  stars. 
the  objection  that  such  nn    approach  would  have  deranged 
stability  of  the  planetary  orbits,  it  might  be  urged  that  an  inteni 
hot  star  might  approach  near  enough  to  affect  our  climate  with( 
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by  the  Council  to  serve  on  the  executive  : — President,  Mr.  Denning; 
Viee-PresidenU,  Messrs.  Elger,  Espin,  Gore,  and  Newall ;  SptaA 
Obwrver,  Mr.  Gill ;  Editor,  Mr.  f^dler ;  Librarian,  Mr.  Detieox^ 
Secretary  and  Treaturer,  Mr.  Daviea  ;  Coundl,  Miss  E.  Broivn,"* 
Messrs.  Bat'khouse,  Calver,  Deane,  Gill,  Higgs,  Lrnn,  Monck, 
Oiiphnnt,  Tarrant,  and  Majors  Markwick  and  Watson.  The 
Directors  of  Sections  are  : — Solar,  Miss  Brown  ;  Lunar,  Mr.  Elger ; 
Double  Star,  Mr.  Tarrant ;  Coloured  Star,  Mr.  Franks  ;  Variable 
Star,  Mr.  Gore  ;  Mr.  Denning  directs  the  Comet-seeking,  Meteoric, 
and  Jupiter  Sections. 

The  Secretary  announced  that  the  Meetings  would  in  future  be 
held  at  the  iioyal  Institution,  Colquit  Street.  The  Seesiou  wh 
then  ftirmallv  closed. 
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Unsbcobded  Rills,  keab  Btmo,  Leu,  ksn  HKRiooinrs.- 
following  observations  have  recently  been  received  from  M. 
Stuyvaert,  of  the  Hoyal  Obsen-atory  of  Brussels.      At  lo'  45"  ( 
17th  Oclober,  1886,  when  the  West  long,  of  the  evening  terminator 
was  about  27°  45',  the  rills  east  of  Burg  were  favourably  placed  for 
examination,  but  exhibited  a  very  different  arrangement  from  that 
shown   both   by   Neison   and   Schmidt.      The   most  conspicuoiu 
member  of  the  group  (i)  follows  a  zigzag  course  from  an  isolated 
peak  north  of  the  ring-phiin,  to  the  little  crater  Burg  B  on  the 
eastern  border  of  the  Lactis  Mortis.      From  the  northern  wall  of 
Burg  a  short  rill  (2)  extends  to  a  second  mountain-peak  rising  some 
distance  to  the  east  of  the  formution,  and  with  a  short  break,  caused 
apparently  by  the  interposition  of  this  feature,  bends  towards  the 
south,  terminating  amid  the  mountains  a  little  east  of  Plana  C. 
Both  Beer  and  Miiiller  and  Schmidt  draw  a  ridge  on  the  site  of  th 
cleft.     On  the  north-«est  side  of  the  plain  traversed  by  the 
objects,  M.  Stuyvaert  has  also  seen  two  other  rills  (3.  4),  cros 
each  other  nearly  at  right  angles.      One  of  these  runs  from  souti 
west   to   north-east,   and   the  other   extends  in  a  curve,  conf 
towards  the  east,  from  a  point  a  little  north  of  the  mountiuu-p 
referred  to  in  connection  with  1,  and  nearly  joins  the  first  rilii 
the  centre  of  the  plain.     A  fifth  rill  was  tniced  on  the  east  sidei 
the  Lacus  Mortis,  from  a  spur  in  the  border  to  a  point  new 
headland,  marked  B  in  Nelson  (Map  v.).      It  may  be  noted  th 
with  the  exception  of   i  and  4,  these  objects  are  not  shown  either 
by  Schmidt  or  Neison  (Miidler  draws  no  rills  in  this  neighbourhood), 
and  there  is  a  material  want  of  agreement  in  their  several  repre- 
sentations. 

At  10''  on  5th  March,  1887,  when  the  morning  terminator  lay  t 
little  east  of  Doppelmayer,  a  rill  was  observed  in  the  hilly  region 
south  of  Lee.  It  was  traced  from  a  ridge  north-east  of  Vitello  </, 
following  an  "  8  "  curve,  up  to  a  spur  projecting  from  the  eouth- 
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etitern  barrier  of  Lee.  There  are  no  indicationa  of  this  object  in 
any  lunar  map,  Schmidt  showing  merely  two  or  three  wide  parallel 
Talleys  in  this  position. 

At  1 1*  on  the  same  evening,  M.  Stuyvaert  detected  a  delicate  rill 
between  Gassendi  and  Herigouius.  On  the  bonier  of  the  Mare 
»outh  of  Letronne,  there  is  a  partially  ruined  circular  plain,  with  a 
wide  openini»  towards  the  north-west.  The  rill  iu  question  was 
traced  trom  near  the  peak  A  (Nelson,  Map  sii.),  which  stands  on 
the  south-west  side  of  the  plain,  across  the  opening  to  the  west  side 
of  a  long  ridge  north  of  the  plain.  Its  general  direction  is  towards 
the  north,  and  it  follows  a  very  serpentine  course  throughout. 
Neither  Schmidt  nor  Nelson  show  this  object  iu  their  maps  or 
mention  it  elsewhere.  I  have  received,  howwi-i',  a  sketch  of  this 
region,  made  on  12th  June,  1886,  by  Mr.  Daris  of  Theale,  near 
Biding,  in  which  a  short  rill  is  drawn,  passing  through  a  small 
crater  east  of  Herigouius  E,  and  agreeing  very  fairly,  as  regards 
position,  with  that  just  described.  M.  Stuyvaert's  obaervations 
were  made  with  the  equatoreal,  of  o^'jS  aperture,  attached  to  the 
observatory,  a  magnifying-power  of  260  being  employed. 

K«mp«tOD',  Bed*,  1887,  May  19.  Thos.  QwTfr  Eloeb. 


Meteor  Notes. 


t  April  25,  in  a  watch  of  5^  hours  between  9J'  and  is"",  28 
teors  were  recorded.    The  shower  of  Lyrids  which  hiid  been 
n  on  the  iSth,  19th,  and  20th     Observatory,'  May,  p.  189) 
>       bad  become  quite  extinct,  and  an  active  display  from  272"  +21° 
appeared  to  have  succeeded  it.     On  April  26,  between  the  clouds, 
I  observed  a  few  other  meteors,  and  these,  taken  in  combination 
I       with   those  noticed  on  preceding  nights,  gave  radiants  at  254° 
^^^57^  260°  +62",  280°  +47°,  and  302°  +  23'.     But  the  showers 
^^m  this  epoch  are  apparently  more  remarkable  for  their  numbers 
than  for  individual  richness,  and  they  can  only  be  satisfactorily 
determined  when  the  observations  are  numerous. 

On  April  25,  at  13'  3"°,  I  saw  a  very  slow  bright  meteor,  with 
yiellowish  disk  and  train,  moving  from  297°  +58^°  to  328°  +42^°; 
dnration  5}  seconds. 

Between  May  9  and  13  I  observed  25  meteors ;  but  the  number 
was  insutBcient  to  indicate  any  good  radiants. 

Firef»ilU.—Oa  May  7,  at  9"  37"  50",  Mr.  J.  L.  Stothert,  of 
Bath,  noticed  a  very  fine,  fast-moving  meteor  traversing  a  path 
sm  about  E.  by  8.  to  \V.  by  E.,  declination  probably  5°  N.  of 
auator.     Brilliancy  equal  Venus  at  the  present  time. 

May  8,  at  8*  22"",  one  of  the  largest  meteors  which  have 

ed  of  late  years  was  observed  at   many  stations  iu   the 

Ithem  parts  of  England.     It  was  seen  in  the  dusk  of  early 

before  2nd-mag.  stars  could  be  discerned,  and  was  many 

«2 
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timea  brighter  than  Venus.  As  the  fireball  slowly  descended  il^ 
was  fringed  with  an  intense  blue  light,  and  cast  oS  a  train  of  red 
sparks.  At  extinction  the  nucleus  seemed  frittered  into  a  dense 
stream  of  red  particles.  Many  persons  who  witnessed  the  phe- 
nomenon were  surprised  at  its  brilliant  effect,  at  its  apparent 
proximitj-,  and  at  the  time  it  remained  in  view. 

Descriptions  of  this  meteor  have  been  received  from  Eastbourne. 
Stafford,  Staines,  HartKeld  (Tunbridge  Wells),  London,  Watford, 
Clevedon,  Bristol,  &c.,  &c.  From  a  diaca^sion  of  these  if  is  appt- 
rent  that,  when  at  its  briglitest  near  the  end  point,  it  wa.9  situat  ' 
over  a  point  of  the  Earth's  surface  slightly  north  of  a  line  joi 
London  and  Bristol.  Observers  at  the  former  place  saw  the  mo 
descending  below  Venus  in  the  west,  while  at  Bristol  it  fell  in 
east  considerably  to  the  right  of  Vega,  after  traversing  the  stars 
Hercules  not  then  viflible.  At  Stafford  it  was  carefully  observei 
between  8.S.E.  and  S.  by  E.  pursuing  a  course  of  1 2°  from  about 
288f  -i3i°t»286^  -25°. 

A  considerable  number  of  the  descriptions  relate  to  the  latter 
part  of  the  meteor's  flight ;  but  the  place  of  first  appearance  i« 
indicated  by  several  observers  who  obtained  a  good  view  of  the 
whole  course.  At  Stafford  the  meteor  was  seen  much  foreshortened 
near  its  radiant-point ;  and  tiua  observation  is  important,  as  the 
other  records  are  all  from  stations  considerably  E.  or  W.  of  the 
meteor's  track. 

The  lirst  appearance  probably  occurred  when  over  a  point 
the  English  Channel,  in  lat.  50°  21'  N.,  long,  o'  50'  W.,  or  al 
25  miles  S.E.  of  the  Isle  of  Wight,  when  the  height  of  the  firel 
was  about  70  miles,  and  it  disappeared  a  few  miles  N.of  Swindoni 
at  a  height  of  14  miles.  Length  of  path  no  miles.  It  «a» 
directed  from  a  point  24'  E.  of  S.,  and  fell  towards  the  Earth  at 
an  angle  of  30°.  The  radiant  is  indicated  at  191°  — 5",and  earth- 
point  near  Winchcombe,  in  Gloucestejshire. 

The  velocity  of  the  fireball  is  to  some  extent  doubtful,  as  tbe 
estimates  are  conflicting;  but  it  would  certainly  appear  that  the 
whole  duration  was  more  than  6  seconds,  in  which  case  the  speed 
would  be  less  than  i  S  miles  per  second.  As  to  the  real  dimensions 
of  the  nucleus,  this  e«u  hardly  be  surmised,  because  it  is  impossible 
to  discriminate  what  extent  of  the  flaming  ball  constituted  the 
actual  diameter.  It  was  probably  very  much  smaller  than  it» 
magnificent  effect  would  presuppose.  One  observer  at  Bristol 
compares  its  size  to  a  tennis-ball,  another  says  it  was  as  large  u 
his  fist,  while  a  third  mentions  it  as  equal  to  a  "good-«ii«l 
turnip  ! "  This  reminds  one  of  a  description  in  the '  Report  of 
Chief  Signal-Oflicer,'  Washington,  1881,  p.  786,  where  the 
ment  is  made  that,  on  June  30,  1880,  "about  midnight  a  brilliaS 
meteor  appeared  near  the  zenith  like  a  great  mass  of  fire  as  large 
as  a  barrel  and  whirling  in  the  air." 

The  radiant  of  the  fireball  of  Moy  8  does  not  accord  with  mj 
well-determined  meteor-shower.    It  could  hardly  have  been  aeaa- 
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ciited  with  the  fireballs  of  1878  May  is  and  18S0  Maj  2,  which 
belonged  to  a  stream  at  214°  —7°  in  the  W.  boundaries  of  Libra. 

The  most  noteworthy  feature  of  this  tireball  was  its  great  lustre 
It  *  time  when  daylight  was  still  very  strong.  Several  of  the 
obwrvers  first  noticed  a  bright  flash,  and  looking  up  saw  the  end 
of  the  meteor  as  it  finally  dispersed  itself  in  a  confused  mass  of 
red  sparks.  The  brightness  was  estimated  by  one  person  as  much 
eiceooing  that  of  the  full  moon,  and,  had  the  effect  been  witnessed 
un  a  dark  sky,  it  must  havo  been  far  more  striking. 

On  May  9,  at  S""  58"°,  a  bright  meteor,  much  exceeding  ist  mag., 
»M  teen  here  in  the  twilight,  falling  from  about  252°  +10°  to 
'^5°  +2l^'     This  probably  belonged  to  a  radiant  in  Bootes. 


Briitol,  1S87,  May  17. 


W.  F.  DKITMIfO. 


CORRESPONDENCE. 

To  the  Editors  of '  The  Oburvatory.' 

Motion  of  Jupiter's  Red  Spot. 

Oe5TUSU£X, — 

In  the  following  short  list  I  have  compared  two  obserra- 
tioos  secured  here  early  in  the  opposition  with  several  obtained 
luore  recently.  On  all  occasions  a  lo-inch  reflector,  power  252, 
Wag  employed. 

Spot  precedea 

Red  Spot  ob-  llurth's  lero- 

Dato.                              wrred  central.  inrridiiin. 

1886,  Nov.  23 19'  34"  S-'S 

Dec.  17 19   *5  5  "9 

1887,  May    7 10   31  15-5 

May    9 12     9  15-5 

May  10 8     2  13  -8 

liese  figures  prove  that  the  spot,  instead  of  slackening  its 
motion  in  conformity  with  its  behaviour  in  previous  years,  has  now 
apparently  commenced  an  increase  of  speed  ;  but  it  will  be  advis- 
able to  wait  until  observations  are  further  extended  before  finally 
determining  the  extent  of  the  acceleration.     Between  Nov.  23, 
^_l886,  and  May  10.  1877,  the  spot  completed  405  rotations  with  a 
^Kiean  period  of  g""  ss""  39*,  wliii'h  is  more  than  2  seconds  less  than 
^■hat  derived  from  the  last  opposition  (9"  55""  4i'm).    This  result 
^Ccords  with   Mr.  Williams's   notes  ('Observatory,'  May   1887, 

^.  I93)' 

The  spot  is  still  somewhat  faint,  though  readily  distinguisbable 

>n  a  g'xxl  night.     The  central  part  is  not  very  obvious,  but  the 

rrouiiding  red  ellipse  may  be  definitely  traced  though  subject  to 

amo  irn.'guliirities,  rendering  certain  portions  plainer  than  others. 

iie   following  end  is   now  the  most  pronounced;   and  it  was 


230 


Correspondence, 


[No.  124., 


recently  noticed  by  several  observers  that  it  formed  a  junction  vri( 
a  dark  belt  to  the  east,  but  at  the  present  time  the  spot  appeait' 
quite  detached  from  outlying  belts.  Tours  faithfully, 

Brutol.  i8«7,  Maj  15.  W.  F.  DESlflHO 


I 


Comets  and  Asteroids, 

Qeitplemen, — 

I  think  Professor  Kirkwood's  short  note  on  this  snbject,  t" 
summary  of  which  appeared  in  the  '  Observatory  '  for  this  month, 
is  well  worth  the  attention  of  astronomers,  and  that  the  theoria 
of  Schiaparelli,  who  refers  most  of  the  comets  of  short  ])eriod 
capture  by  Jupiter,  and  of  Mr.  Proctor,  who  explains  them  by" 
emission  from  Jupiter,  must  be  abandoned  for  one  which  connects 
them  with  the  asteroids. 

The  comets  in  question  evidently  form  a  numerous  class.  Addi- 
tional moml^rs  are  constantly  being  discovered,  and  others  will  no 
doubt  be  added.     They  present  the  following  cliaracteristica  : — 

ist.  Their  mean  distances  (and  consequently  their  periods)  and 
the  incliuatiouB  of  their  orbits  to  the  ecliptic  agree  with  thoee  of 
the  asteroids,  both  being  apparently  confined  within  the  same 
limits.  The  mean  distance  always  exceeds  that  of  Mars  and  falli 
short  of  that  of  Jupiter,  while  the  inclination,  I  believe,  never 
exceeds  that  of  the  orbit  of  Polios  (except  perhaps  with  Pigotti 
Comet  of  1783). 

2nd.  The  motion  of  all  these  comets,  like  that  of  the  ast«roi(li 
(and  planets),  is  direct. 

3rd.  They  are  all  small  comets,  few  of  them  being  visible  totlia. 
naked  eye,  even  when  nearest  to  us. 

4th.  Their  orbita  are  considerably  less  eccentric  than  thotec 
other  comets. 

I  do  uoi  think  lliat  either  the  theory  of  capture  or  that  of  emii- 
sion  will  account  for  these  peculiarities. 

When  we  pass  beyond  this  class  of  comets  we  at  once  experience 
a  change.  That  of  Tuttle  (whose  mean  distance  and  period  pro- 
bably approach  most  nearly  to  those  which  1  venture  to  l»!nn 
asteroidul  comets)  haa  its  orbit  inclined  to  the  ecliptic  at  an  ang^ 
of  over  54';  The  next,  perhaps,  is  the  comet  of  Tempel,  winch  i'" 
well  known  as  the  source  of  the  Leonid  meteors.  Its  motiooj 
retrograde,  and  so  is  that  of  lialley's  Comet  and  of  the  comet  1 
Peters,  to  which  a  period  not  much  exceeding  that  of  Jupiter  h»^ 
been  assigned.  The  Pons-Brooks  Comet  and  some  others  of  com- 
paratively short,  period  have  their  orbits  inclined  at  a  high  angle  to 
ecliptic.  In  short,  the  combination  of  features  above  mentioued 
is  peculiar  to  the  class  of  comets  in  question.  ^H 

1  may  add  that  the  aphelion  of  Encke's  Comet  lies  consideran^ 
within  the  orbit  of  Jupiter.     This,  however,  is  not  decisive  against 
the  theory  of  capture  or  exan  of  emission,  since  the  axis  major 
this  comet's  orbit  is  known  to  be  shortening. 

Whettet  a  em^\  MXevovA.  ^xyMed  to  the  perburbation  of  Jnpji 
arieing  trom  V\\e  coiaaafiiaBviis«WiKw.wa  vi\  ^«vi  t^xnsA*  <:«  ^x<oti  the 
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aoasnal  cloeenees  of  its  approach,  might  not  break  up  into  a  comet 
with  tttend&nt  flight  of  meteors,  is  another  question.  The  force 
)  o(  gravity  on  such  an  asteroid  would  be  very  small ;  and  if  its 
I  nut*  were  not  held  together  b}'  some  other  cohesive  force,  ultimate 
aismption  might  not  perhaps  be  improbable.  I  hope  Professor 
Kirktrood  will  follow  up  liis  suggestions  on  this  subject. 

Truly  yours, 
DaUio,  xtij,  April  19.  W.  H.  S.  MoNCK. 

Examination  of  Stellar  Photographt. 

QvrtLKMXS, — 

With  reference  to  Mr.  Backhouse's  letter  in  the  current 

'No.  of  the  '  Observatory," permit  me  to  mention  that,  at  the  recent 

Piria  Conference,  M.  Cornu  recommended  the  stereoscopic  method 

Iw  comparing  two  photographic  plates  of  the  same  region  of  the 

I  keiTtuu,  so  as  to  readily  reveal  any  differences  ;  and  he  exhibited 

iRcbui  apparatus,  which  he  had  specially  devised  for  the  purpose. 

Your  obedient  Servant, 
finiatree,  1887,  M117  5.  Eswabd  B.  KkOBEL. 

L'Anneau  de  Satume. 
MssaiETnis, — 

Je   dois   appeler   I'attention  des   lecteurs   de  VOhien'atonj 

Wr  an  cbangeraent  important  que  je  crois  avoir  remarfjue  dans 

I'wpect  de  i'anneau  B  de  Haturne,  le  8  mai,  k  S""  30"",  t.  m.  de 

Bnixelles,  ^  Taide  du  grossissement  de  280  fois  de  raon  <j<iuatorial 

'de  8  pouces  de  Grubb.     En  deceuibre  18S6,  Janvier  et  fevrier  1887, 

la  partie  exterieure  de  cet  anneau  seule  etait  tros  brillante,  centre  la 

division  de  Cassini,  et  la  pnrtio  intcrieure  etait  excessivement  sombre. 

Le  8  mai,  an  contrairc,  tout  I'anneau  B  etait  edataut  et  c'est  & 

peine  si  Ton  voyait  encore  une  trace  de  la  region  plus  sombre  coutre 

I'anneau  C.    Malgro  rcHoignemeut  ric  la  plancte  je  voyais  ia  division 

^^  8truve,  surtout  i\  I'ouest.  et  cette  fois  il  etait  manifeste  qu'elle  lais- 

^Bit  une  zone  etroite  de  I'anneau  obscur  it  son  eitcrieur.    Je  n'avais 

^^puois  aussi  bien  tu  la  transparence  de  I'anneau  ohscur  et  la  division 

^^nlncke  se  montrait  encore  sur  I'anse  orientale.     Tnus  les  d«Stails 

^M»ervC8  prectklemment  sur  le  globe  dtaient  encore  visibles  et  aussi 

la   dentelure   noire   de  I'ombre  sur  bi  division  Caswinienne,  mais 

cette  dentelure  ('•tait  devenue  plus  petite  et  Tombre  avait  cettii  fois 

un  bord  convexe  concentriqiie  a  pcu  pres  au  contour  du  globe. 

Je  youB  prie,  Messieurs,  de  me  croire 

Votre  bien  devout 
LonTKin,  le  10  mai,  1887.  Dr.  F.  TKEBT, 

^H  La  Tache  Rouge  de  Jupiter. 

MESSTEtTRS, — 

Hicr  soir,  lo  mai,  &  9",  j'ai  observe  latacbe  rouge  de  Jupiter 
wee  ]e  grossissement  de  380  fois  de  mOQ  6<^uix\.oTVS>X  dift  Qttv^-,  Na. 


■^ 
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tache  a  perdu  sa  teinte  caracteristique  et  apparait  comme  un  ouige 
ovale  blanc,  liinitt'  par  une  bordure  grise  elliptique  ;  cette  bordure 
est  moins  marquee  ii  Touest.  L'extremit^  orientale  de  la  t«hea 
passi"  au  jiieridien  central  vers  9",  t.  m.  de  Bruxelles.  le  del 
leg^rement  nebuleux  a  empfiche  d'utiliser  toute  la  puissance  dn 
rcfracteur,  mais  rimage  offrait  ncanmoins  une  grande  richesse  de 
details  tres  dclicats.  A  S*"  30"  j'ai  pu  confirmer  encore  le 
chaogement  d'aspect  que  je  vous  ai  signale  dans  I'anneau  B  de 
Saturne.  Votre  bien  di'voue, 

Lourain,  leii  mai,  1887.  Dr.  F.  TiBBT. 


4 


The  Great  Comet  0/1825. 

Gentlemen, — 

The  great  value,  m  a  work   of  reference,  of  Dr.  Carl'«     , 
'  Beprrtorium  der  Comelen-Astroromie '  induces  me  to  ask  joil^ 
to  call  attotition  to  an  errntiim  in  it  which  I  have  delected  in  hir'^ 
survey  (p.  184)  of  the  observations  of  the  great  comet  of  1825. 
That  comet  was  discovered  by  Pon.s  at  Florence  on  the  15th  of 
July,  and  at  first  supposed  hy  him  to  be  an  apparition  of  Encki's 
comet.     It  was  independpiitly  discovered  by  Biela  at  .Toaepbstadt 
on  the  19th  of  that  month  ;  and  ten  days  afterwards  by  Uunlop 
at  Paramatta.     The  observations  extended  over  very  nearly  a  yw, 
the  last  observation  having  been  made  by  Inghirami  (then  Director 
of  the  old  Obsprvatory  there)  at  Florence,  on  the  8th  of  Julj, 
1826  (Astr.  Nach.  vol.  v.  p.  150).     Dr.  Carl  gives  the  date  of  the 
last  observation  as  August  1 1,  inadvertently  attributing  Inghirami's 
observations  of  the  comet  discovered  by  Pons  on  the  7th  of  August, 
1826  (extending  from  August  8  to  11),  to  the  comet  in  question. 

Yours  faithfully, 

Blackheath,  1887,  May  ii.  W.  T.  LiM. 


First  Discovery  of  the  Great  Nebula  in  Orion. 

Gentleman, — 

Although  when  Huygens  observed  this  object  (which 
calls  "  Portentum,  cui  certc  simile  aliud  nusquam  apud  reliqni 
Fixns  potuit  animadverferi " )  in  the  year  1656,  he  endentlt 
supposed  that  he  was  the  first  person  who  had  noticed  it,  oud  the 
first  discovery  has  beeu  attributed  to  him  in  a  large  number  0! 
astronomical  works  (after  Halley  in  that  earliest  of  all  cafalogurt 
of  nebulfp  which  was  published  by  him  in  the  •  Philosopliinl 
Transactions  '  for  17 16),  it  is  now  well  known  th.it  the  nebula  in 
question  was  noticed  by  Cysat,  of  L\iceme,  in  the  year  1618,  or 
thirty-eight  years  before  it  was  perceived  by  Huygens.  This  wM 
pointed  out  by  Prof.  Wolf  of  Ziirich  in  the  year  1858  (st>e  vol.  i- 
of  his  '  Biographien  7.ur  Kulturgoschichte  der  Schweiz  * ),  so  that  it 
is  somewhat  strange  to  liud  some  books  and  treatises  of  reputation 
— such  as  that  on  '  Astronomy  '  in  the  present  (ninth)  edition  of 
the  'Encyclopedia  Britamiica — still  ascribing  the  discovery  to 
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Hujgeog,  Cjsafg  account  of  it  ib  giren  in  hie  work  on  the  comet 
i)f  1618,  which  was  published  at  Ingolstadt  in  1619;  and  as  that 
trwitise  is  somewhat  rare,  it  may  interest  some  of  your  readers  to 
give  the  quotation  from  it.  Desoribinj?  the  head  of  the  comet,  he 
compares  it,  on  (he  ist  and  4th  of  Decfmber,  to  the  nebula  in 
Andromeda :  -but  on  the  8th  of  that  month  he  found  that  its 
•ppearant-e  was  as  if  it  had  separated  into  three  or  four  points 
of  li|i;ht,  cohering  together  and  reminding  him  of  the  "comites" 
or  companions  of  Saturn.  (This  of  course  was  before  the  discovery 
ttat  these  appendages  were  of  the  nature  of  a  surrounding  ring, 
Cpnt's  idea  of  the  ansio  being  the  same  as  that  of  Galileo.)  These 
points  of  light  atter\«ard8  increased  in  number,  and  on  the  24th 
of  December  appeared  to  be  very  numerous.  Cysat  then  compares 
the  comet's  head  to  the  nebula  in  Orion  in  these  words : — 

"Cojterum  huic  phaiuomeno  siinili.s  stellarum  congeries  est  in 
firmamento  ad  idlimam  stellam  Olodii  Ononis,  ibi  enim  cemere 
est  (per  Tubura)  congestas  itidem  aliquot  Stellas  angustissimo 
ijwtio  et  circumcirca  iuterque  ipsas  stellulas  instar  alliae  nubis 
cindidum  lumen  affusuro,  hax;  iuquam  congeries  stellarum  Capiti 
Comete  simillima  est,  nisi  quod  aliquanto  oblongior." 

Yours  faithfully, 

BbclheaUi,  1887,  May  i.  W.  T.  LtKW. 


P  TTie  Variable  Star  Lalande  10063. 

61RTLKMEN, — 

The  star  Lai.  10063,  which  is  suspected  of  variability,  has 
been  observed  several  times  reet'ntly  at  this  Observatory.  The 
dates  and  estimated  magnitudes  are  given  below  ;  also  the  estimate 
of  /3  Leporis  when  it  occurred  in  the  same  zone. 

Hag.  of  Mag.  of 

Dst«.                                      Lol.  10063,  0  Lcporiiu 

1885,  Feb.     2 S  4 

Dec.  II 5  3 

1886,  Jan.    1 6  — 

7 5  3 

33 S  — 

Feb.    8 6  — 

From  this  it  will  be  seen  that  the  star  was  distinctly  fainter 

than  |3  I>!poris. 
^  Lnbinde  gives  the  magnitude  5^  ;  Bonn  vi.,  6  ;  Radcliffe  1883,  5  ; 
Bbrdoba,  4*9.     These  magnitudes  do    not  vary  more  than  would 

be  readily  accounted  for  by  different  states  of  the  atmosphere  and 

frsonal  errors.     If  (he  star  wa.s  equal  to  fi  I/eporis  in  brightness 
It  June,  there  must  have  been  a  temporary  increase  of  light. 
Yours  truly, 

Cinrinnati  Otwerratory,  J,  Q^  PoETEB, 

CiDcinniiti  OUio,  1887,  April  13. 
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Proposed  Nomenclature  for  Star-colourt. 

Gbntlbhen, — 

I  have  not  seen  any  criticisms  or  suggestions  with  refcrencil 
to   Mr.  Franks's  proposal  iu  the   March    No.  of   the  '  Moathlf 
Notices,'  so  I  venture  to  make  the  following  remarks  in  the  absence 
of  any  from  those  more  qualified  to  speak  on  the  subject. 

1  think  the  principle  of  the  method  proposed  by  him  is  a  good 
one,  and  probably  bis  diagram  is  sufficiently  exact  for  pmctial 
purposes ;  but  I  would  point  out  tbat  the  colours  he  has  placed  u 
complementary  to  one  another  are  not  strictly  so,  as,  for  instance, 
the  complementary  colour  to  red  is  a  bluish  green. 

1  do  not  think  that  the  colours  between  blue  and  red  are  rightly 
named.  1  understand  violet  to  l)e  a  bluish  purple  ;  .and  therefore 
if  violet  is  used  as  one  of  the  principal  colours,  the  intenn«li«t(> 
tint  between  it  and  blue  should  be  called  bluish  violet.  If  Ibe 
term  "  bluish  purple  "  be  retained,  tlien  purple  should  be  used 
instead  of  "  violet ; "  and  I  should  be  inclined  to  consider  pur]ile 
the  more  suitable  colour.  1  see,  however,  that  Prof.  O.  N.  Bood, 
in  '  Modem  Chromatics,'  who  has  given  on  p.  214  a  very  similw, 
though  aduiittodl y  rough,  diagram  to  that  of  Mr.  Franks,  has  plsiied 
violet  in  fhia  position,  as  the  lalter  does.  (A  great  deal  of  inf o>  J 
matiou  is  contained  iu  that  book  on  the  subject  of  the  relations  of  ^ 
colours  to  one  another.) 

The  means  Mr.  Franks  proposes  for  seeing  these  coloota  tn 
proKihly  as  gootl  aa  any  that  have  been  suggested  ;  but  it  would  li4»e 
to  be  borne  in  mind  that  the  incandescent  electric  light  propowid 
as  a  standard  might  vary  in  colour  according  to  the  varying  inttai- 
sity  of  incandescence.  Yours  truly, 

aundprUnd,  1887,  May  11.  T,  W.  BaCKHOCSI. 


NOTES. 

The  PuoTtwHAPHic  .Study  of  Stellab  Spectea. — Prof.  EC. 
Pifkering  has  just  published  the  first  annual  report  of  the  iuvesti- 
gationa  he  has  beeu  carrying  on  at  the  Harvard  College  Obserw- 
tory  with  the  funds  provided  by  Mrs.  Draper.     It  will  be  remem- 
bered ('  Observatory,'  Vol.  ix.  p.  203)  that  the  latter  has  pronded 
for  the  prosecution  of  tin'  photoirrapliic  study  of  stellar  spectra  ts 
a  memorial  to  her  late  husband.  Dr.  Ileury  Draper,  who  durinj 
his  lifetime  awompliHhed  so  much  iu   similar  researches.     TI 
results  already  obtained  have  proved  so  important  that  Jlrs.  Dra] 
has  delermined  to  have  the  work  carried  on  in  the  most  thoro 
manner  possible,  and  that  the  attempt  should  be  made  to  incli 
all  portions  of  the  subject,  so  that  the  linal  resulta  shall  form* 

complete  discussion  of  the  constitution  and  conditions  of  the  «t.tf», 

as  revealed  by  their  spectra  ;  and  it  is  expected  that  the  w^odfl 
accomplished  at  Harvard  College  may  be  supplemented  and  cot^^ 
pleted  by  the  erection  of  an  observatory  in  the  southern  bemi- 
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sphere,  where  a  similar  method  of  study  may  be  applied  to  the 
stars. 

The  invesHgations  already  undertaken  comprise  a  catalogne  of 
the  spectra  of  all  stars,  dovm  to  soath  declination  24'',  brighter 
than  the  sixth  magnitude,  a  similar  but  more  extended  catalogue 
embracing  all  stars  brighter  than  the  eighth,  and  a  detailed  study 
of  the  brighter  stars.  Three  telescopes  have  been  used  in  the 
work  BO  far,  viz.  an  8-inch  Voigtlander  photographic  lens,  the 
1 1  -inch  photographic  refractor  with  which  Dr.  Draper  himself  had 
been  accustomed  to  work,  and  the  15-inch  refractor  of  the  Harvard 
College  Observatory.  The  first  two  have  been  kept  at  work 
during  the  early  part  of  every  clear  night  for  several  months  past ; 
but  Mrs.  Draper  now  proposes  to  add  two  fine  reflectors  to  the 
equipment  of  the  observatory,  one  of  28  inches  aperture  and  the 
other  of  1 5,  and  to  provide  means  for  three  telescopes  to  be  kept 
continually  engaged  during  the  whole  of  every  fine  night.  The 
spectra  have  been  produced  by  returning  to  Fraunhofer's  method, 
and  placing  a  large  prism  in  front  of  the  object-glass.  Four  large 
prisms  of  15°,  the  three  largest  with  apertures  of  above  1 1  inches, 
have  been  formed  by  splitting  a  thick  plate  of  gbiss  diagonally,  and 
have  given  excellent  results.  The  spectrum  formed  in  this  way  is 
exceedingly  narrow, when  the  telescope  follows  the  star  accurately  ; 
but  by  giving  a  motion  to  it  slightly  differing  from  that  of  the 
Earth,  the  sixjctrum  can  be  widened  out  into  a  band  of  any  re- 
quired breadth.  The  negatives  thus  obtained  are  enlargiid  after- 
wards by  daylight,  a  cylindrical  lens  being  placed  close  to  the 
enlarging-lens.  so  as  to  remove  the  transverse  lines  In  the  sp<.'ctrum 
which  arise  from  various  causes,  such  as  irregukr  running  in  the 
clock,  variations  in  the  transparency  of  the  air  during  fxposun*, 
and  the  like.  The  scale  of  enlargement  employed  widens  I  he 
spectra  out  to  a  uniform  breadth  of  four  inches,  whilst  the  length 
is  increased  five  times.  The  sample  given  of  part  of  thi<  (ipectriim 
of  Pollux  is  a  most  magnificent  example  of  a  stellar  BjMjclrutii, 
being  on  a  scale  which  would  separate  11  and^K  by  nine  lonflm  of 
an  inch,  or  about  two  thirds  that  employed  by  Angstriini  and  Cornu 
in  their  maps.  Nearly  150  lines  are  shown  in  a  companiftvely 
short  section  of  the  spectrum,  with  a  clearness  and  defiiiilericss 
that  recalls  some  even  of  the  beHt  photographs  of  the  solar  spec- 
trum. The  ability  to  study  stellar  spectra  on  this  scale  opens  out 
quite  a  new  future  for  this  department  of  astronomy. 

On  the  same  plate  specimens  are  also  given  of  spectra  taken 
directly  from  the  original  negatives  without  fjslargement.  The 
sixe  and  character  of  the  spectra  used  in  the  preparation  of  the 
catalogue  of  stellar  spectra  is  illustrated  by  the  spectra  of  f  Urs® 
Majoris  aud  the  adjacent  fifth-raaguitude  star.  An  exposure  of 
five  minutes  was  given.  One  or  two  hundred  such  spectra  are 
sometimes  photographed  on  a  single  plate.  The  spectrum  of 
PoDux  from  which  the  above-mentioned  enlargement  was  made  is 
shown  and  also  one  of  V^a. 
1       Amongst  the  points  of  interest  which  an  inspection  of  the  plates 
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of  the  surrey  have  brought  out,  it  may  be  mentioned  that  a  photo- 
graph of  Mira  Ceti  shows  (t  and  h.  together  with  four  lines  in  the 
ultra-violet,  as  bright  lines,  the  four  latter  corresponding  to  the 
well-known  series  of  lines  brought  out  in  his  pbotograplis  of  Ve^ 
and  other  stars  of  the  same  type  by  Br.  Huggins.  H  and  K  «re, 
however,  dark  in  Mira,  so  that  they  would  appear  not  to  lielong  to 
the  same  series  as  the  ultra-violet  hues.  Gore's  new  variable  neur 
v'  Orionis  gives  a  similar  spectrum  to  that  of  Mira.  a  Cti 
shows  if  double,  the  two  components  differing  in  wnve-length 
about  a  tenth-metre. 

The  last  part  of  the  report  gives  the  following  iuformstion  u 
to  the  progress  of  the  various  investigations  which  are  to  form 
part  of  the  work.  One  series  of  plates  for  the  catalogue  of  spectra 
of  bright  stars  is  already  completed.  The  S-inch  telescope  is  lued, 
each  plate  covering  to°  square ;  and  the  exposure  of  equatoreoJ 
stars  being  five  minutes,  stars  down  to  and  including  the  si  " 
magnitude  are  embraced  in  this  survey.  8313  spectra  on 
plates  have  been  measured,  and  much  of  the  reduction  complflPi). 
64  plates  have  been  completed  of  the  second  cycle,  and  2974  spa- 
tra  measured.  The  results  are  to  be  given  in  a  catalogue  resear 
bling  the  Hanard  Photometry,  which  will  contain  the  platw  cf 
the  stars  For  1900,  the  character  of  their  spectra  as  derived  fron 
each  of  the  plates  on  which  each  is  photographed,  and  their  photj^ 
graphic  brightness.  The  Catalogue  of  Faint  Stars,  for  which 
same  instrument  (but  with  e.\p08ures  of  an  hour)  is  used, 
embrace  stars  down  t-o  the  eighth  magnitude.  99  plates  have 
taken  and  4442  g{>ectra  measured,  so  that  in  all  15,729  »tell«r 
spectra  have  been  measured.  The  more  detailed  study  of  tli» 
spectra  of  the  brighter  stars  is  to  be  carried  on  by  meaaa  d 
Dr.  Draper's  11 -inch  photographic  telescope,  the  aS-inch  refertor 
being  reserved  for  the  study  of  the.  spectra  of  faint  stars  and 
also  for  the  fainter  porlious  near  either  end  of  the  brighter  stan. 
Variable  stars  and  the  stars  showing  banded  spectra,  bright  tin* 
or  other  special  peculiarities  will  be  photographed  with  this  instni- 
ment.  The  attempt  will  likewise  be  made  to  photograph  the  red 
portions  of  the  spe4'tra  of  the  brighter  stars.  For  the  purpoM  o( 
sujiplying  the  means  of  determining  the  wave-lengths  of  the  line*, 
it  is  proposed  to  use  some  absorbing  medium  so  as  to  gice  «ii 
absorption  spectrum,  the  absence  of  a  slit  preventing  the  eniplnj' 
ment  of  the  usual  comparison  spectra,  and  it  is  expected  thatfi 
displacements  of  the  stellar  Jines  due  to  a  motion  of  recession 
ap|)roach  may  bi^  meaMtrcd  with  the  rerjuisite  accuracy. 

Mrs.  Draper  lias  not  only  iirovided  the  means  for  keeping 
powerful  photogniphic  eqiiipiiifnt  now  in  use  at  Harvard  Colli 
in  constant  use,  but  also  of  reducing  the  residts  by  a  considenl 
body  of  computers,  and  of  jmblishing  them  in  a  suitable  form. 
There  can  be  no  doubt  that  the  memorial  she  is  thus  erecting 
memory  of  her  late  gifted  husband  will  be  every  way  worthy  of 
reputation  .ind  acliievemt'iits ;  and  one  cannot  but  join  in  I' 
Pickering's  wish  that  hor  example  may  be  imitated  hereafter  in 
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other  departments  of  astronotny,  and  that  other  names  may  be 
ooounemorated  by  similar  monuments  of  useful  work  accomplished. 


KTb; 


E  MiXBotrHSE  Obsehtatobt. — We  have  received  Mr.  EUery's 
Beport  referring  to  the  year  ending  June  30,  1886.  From  it  we 
lairii  that  the  new  transit-circle  is  in  excellent  urder,  the  mounting 
exhibiting  very  satisfactory  stability.  There  appears,  however,  to 
II  Krndual  lowering  of  the  west  pier,  whilst  other  errors,  with 
exception  of  small  periodic  oscillations  of  the  azimuth,  have 
ined  practically  the  same  since  the  erection  of  the  instrument, 
re  also  appears  to  be  a  decided  diurnal  change  in  the  level,  the 
pivot  being  always  slightly  higher  iii  the  morning  and  lower  in 
evening.  The  observations  with  the  transit-circle  (3189  in 
,  and  1520  in  N.P.D.)  include  observations  of  clock-stars, 
dard  circumpolar  stars,  faint  st-ars  from  the  Melbourne  zones, 
observed  with  comets,  refraction  stars,  and  stars  observed  at 
request  of  the  Buivau  des  Longitudes  for  insertion  in  the 
'Oonnaissance  des  Temps.'  The  great  telescope  continues  in  good 
;ing  order,  but  the  mirrors  are  gradually  absorbing  more  light, 
will  shortly,  Mr.  Ellery  thinks,  render  repolishing  absolutely 
sary.  With  this  iustrumeut  during  the  year  214  of  Sir  J. 
hel's  nebulie  were  finally  revised,  7  were  searched  for  and  not 
30  nebulis  were  found  which  were  not  identified  in  the 
togues,  and  may  therefore  be  regarded  as  new.  Extra- 
idioual  observations  oF  comets,  measures  of  u  Centauri,  and  a 
of  experiments  and  measures  with  Pritchard's  wedge  photo 
ir,  were  made  with  the  smaller  equatoreals.  The  photoholio- 
ih  was  not  in  working  order  for  several  months  during  the  year 
ir  review,  owing  to  ditliculties  incidental  to  the  change  of  Sun- 
;ure  from  4  to  S  inches  diameter.  The  number  of  solar  photo- 
ipbs  obtained  during  the  year  was  only  92.  No  astronomical 
ilications,  except  the  joint  Report  on  the  telegraphic  detennina- 
of  Australian  longitudes  ('Observatory,"  No.  123,  page  199), 
issued  during  the  year.  There  is  no  reference  in  the  Report 
ire  us  to  the  very  important  work  of  the  formation  of  the 
nd  Melbourne  General  8tar  Catalogue,  containing  the  meridian 
ts  from  1871  to  1884  inclusive,  mentioned  in  Mr.  Ellery 's  last 
>rt.     We  hope  that  it  will  be  published  without  unuec«ssary 

y-  

IZB8  FOE  CoMBTAET  D18C0VEBT. — Prof.  Lewis  Swift  informs 
^  that  Mr.  Warner  has  renewed  his  offer  of  prizes  for  cometory 
jvery.     The  following  are  the  particulars  : — 
From  April  ist,  18S7,  to  April  ist,  1888,  a  prize  of  ($100)  one 
odred  dollars  is  offered  for  each  and  every  discovery  of  a  new 
net  made  between  the  above  dates,  subject  to  the  three  following 
"litions : — 

It  may  be  discovered  either  by  the  naked  eye  or  telescope ; 
i  it  must  be  unexpected,  except  as  to  the  comet  of  1815,  which 
low  looked  for. 
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2.  (rt)  The  discoverer,  if  residing  in  the  United  States  or  Canada, 
must  send  a  jn-epaid  Klegram  immfdiately  to  Ur.  Lewis  Swift 
Director  Warner  Observatory,  Rochester,  N.  Y.,  giving  the  time 
of  discover)',  the  position  and  direction  of  motion  with  sufficii'iil 
exactness,  if  possible,  to  enable  at  least  one  other  observer  to  tiud 
it.  (ft)  Discoverers  in  other  countries  must  send  fty  imnuJiau 
nuiil  a  full  account  of  the  discovery,  as  above  required,  to  Dr.  Le*ij 
Swift,  as  above. 

3.  In  the  United  States  and  Canada  this  intelligence  mtut  lutV 
eommtniicttted  to  any  other  pnrly  or  partieji,  either  by  letter,  tele- 
graph, or  otherwise,  until  publicly  announced  through  the  press  bj 
Dr.  Swift,  which  he  will  do  at  once  on  information  of  the  diseoveir. 

Prizes  will  be  awarded  four  (4)  months  after  discovery  Mdreri- 
fication  of  claim. 

Three  disinterested  scientists  will  be  selected  to  settle  any  diipule 
that  may  arise  regarding  comet  discoveries. 


i 
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U18TOET  or  ASTBOKOMT   DTTEIHO  THE   NINETEENTH  Cnrmi.— 

Little  more  than  a  year  has  ehipsed  since  we  had  the  pleasun  i 
reviewing  Miss  Gierke's  book,  and  the  appearance  of  a  w»iil 
edition  was  somewhat  of  a  surprise  to  us.  The  first  opening  of  tie 
book,  however,  at  once  reminded  us  of  the  rapid  advance  mide 
during  this  short  interval  in  at  least  one  branch  of  our  smtfx. 
The  frontispiece  (a  photograpti  of  the  Orion  Nebula)  and  tin 
vignette  (photofiraphs  of  Jupiter  and  Saturn)  form  eloquent  twtj- 
mony  of  the  need  for  a  new  edition.  The  subjects  of  each  chapter 
have  been  thoroughly  revised  and  brought  up  to  date ;  the  fe« 
errors  and  omissions  in  the  former  edition  have  been  cirefuUj 
corrected,  so  that  it  would  be  a  hiirtl  tusk  to  find  any  fault  i 
importance.  Part  I.  remains  practically  the  same ;  it  is  Part  E, 
"  Recent  Progress  in  Astronomy,"  which  has  natur.illy  retwed 
most  attention.  Amongst  other  additions  we  Tiotice  that  Chapt* 
LLI.  contains  a  short  refume  of  the  Total  Solar  Eclipse  of  iSSf 
August  29,  and  Chapter  Xll.  is  enriched  by  a  concise  history 
Nova  Anilroraedip;  notices  of  the  Uranometria  Argentina  and  th*^ 
Uranoraetria  Nova  Oxoniensis  ;  while  the  space  devoted  toceles'  * 
photography  is  much  increased,  the  discovery  of  the  Maia  Neboil' 
and  an  account  of  Mr.  Roberts's  works  forming  a  portion  of  the  new 
matter.  We  are  glad  to  see  that  Dembowski's  work  on  double 
stars  has  received  recognition.  Perhaps  the  chief  addition  to 
Chapter  XLLI.  is  a  description  of  "  Gratings,"  unaccountablv 
omitted  in  the  first  edition.  An  entirely  new  feature  to  the  woii 
is  a  chronological  table  extending  from  1774  to  1887,  i.e.  from  tin  m 
first  observation  of  Uerschel  to  the  publication  of  Lockye^H 
'  Chemistry  of  the  Sun.'  We  think  the  Cordoba  Catalogues  might 
have  found  a  place  here.  They  surely  form  one  of'  the  mont 
important,  if  not  the  most  important,  featurea  of  the  years  in  vbicii 
they  respectively  appeared. 


Tb£   Fbaunhof£b    ANNiTEaBA.BX,    1SS7.  —  Wo   leun  ban 
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'Sirius'  for  Ifaj  Aat  on  March  6  a  faags  nd 
companr  iHMWiMril  in  tlie  Town  Hall,  Beriiii.  to  do  hoBOV  to 
the  iD««aorT  of  Gemaaj'a  great  Phjiicist  and  Opttaui.  Vtvimtar 
Helmboltz'  in  him  opeoing  addicM  brieflj  lecountod  tke  Uxmn 
of  FrannhoCar,  and  held  kim  op  as  a  fittpg  aodel  to  all  Tooag 
German  laecliamrw  Heir  FSnter,  Diiwtar  of  the  Berita 
OtMerratorr,  fdloved,  aajing  that  it  was  rewrved^  Cor  ftwmWoftr 
to  regain  at  ooe  bomid  vhat  Gennanj  had  kat  ana  tho  daw  of 
Kepler:  EogUnd,  far  ahead  in  mwhaiiiwl  arta,  vaa,  after  tli« 
oonstraction  of  the  Docpat  teieseape,  oUiged  to  ttinkt  aail,  a*  «*«o 
David  Brewster  adcaovkdged  vi^  pvm.  1W  Maaldii  tdmnot 
became  world  raMnni«i,and  tiw  degree  of  pteeiaiuu  aWifaed  py 

FrannboCer  reacted  on  all  ■eefawur-'  — '  --^—t  — »-  :-  " 

The  ereoing  arcnii  to  hare  pamwl  i 
that  a  "FianalMfer  MuMrial  laatitat 


ieal  and  optical  arte  in  Oennaajr. 
c€  piriMnHy,  miitwm  anwd 
dtatioB*  iknld  bo  fooMltd 


MiCBOxzTEB  MxisuKB  or  JmrxB  amd  BtTVKB. — Krooi 
measures  of  tfaeae  planeto  made  at  thm  HongbinK  Obaemtorf 
Mrith  the  "Lee"  Bqoatoreal  doriiw  tbe  reon  t9^^tt86,  and 
published  mtbe**0baerratjaas  awl  BeaawdkeaoHdo  at  tbo  Uogf* 
kong  ObMrratorr,  t8S6,''  Dr.  Dofasdi  eaadodM  tlMt  tbe  eqw- 
toreal  and  polar  diametera  of  Jofiter  at  acMi  dhiNnea  an 
38"-207  and  35  "'942  re^edhdjr,  nd  Aat  tb«  e^Mtonai  aaoi^ 
diameter  at  tbe  laean  dirtanrr  of  tbe  Eartb  froB  tbe  Son  i»  99"'99. 
The  measures  of  Satnro  rednced  to  tbe  piaoe^a  OMsa  diataD«»  fira 
the  follonnng  resolta :— Estcfnal  Aaaeter  of  hag  4cf''iB,  '^Hntt^r 
of  Oaasijii's  diviaioo  SA'A^,  internal  dianeter  iC'-it,  equatorwal 
diameter  of  Satnm  1  j'-22,  and  polar  di— »eter  t6"-<  t.  Th*  equ*' 
toTMl  semi -diameter  at  tbe  neao  Artanea  «f  tba  iwtb  from  ttm 
Son  is  82**-!  I.  

AsTBoxoiucAi.  PnovcwBirKX. — Prvf.  C.  A.  Yonof  haa  pobiUbad, 
in  '  Tbe  Xew  Princeton  Beriev'  for  M»j  JS87,  a  vcfjr  oppttriuw 
article  bearing  tbe  above  title.  Staittag  witb  (be  atataow^jt  tiiat 
"  it  now  lodn  as  if  tbe  art  of  aetmooaueal  ahtartttiou  wtit*  lifca)/, 
within  a  rer?  abort  time,  to  imdwy  aoBM  auA  niffamrtrirboda  a* 
occurred  in  eonaectiaii  witb  tbe  iareatioa  of  the  tebMOpw,**  Pruf, 
Young  goea  on  to  gi««  a  brief  Uatarjr  of  tba  dswd'ipwwtit  i«f 
astronomical  pbotogapbjr  tnm  tbe  fint  aUtmtfU  in  1^  to 

tbe  present  time,  a  detelopaieDt  to  wUeb  bis  owu  ..nm 

conlriboted  ao  hitgAy.  He  tban  pointa  oat  tba  varirMa  ad«'a>jLo;^<i« 
and  disadTantMes  attwidmg  napMtireljr  tbe  aamlojraiaat  of  tim 
reflector  and  of  tbe  refractor  in  pbcA^grapb/,  aoa  vitb  n^ard  to 
the  use  of  tbe  latter  draws  attentioa  to  tbe  Jena  obfMt' 
gleiww^  *,  prodooed  ander  tbe  superiiitende&oe  of  Prof,  Abbe,  aa 
giring  us  reason  to  b(^  that  tbe  time  ma/  soon  eome  when  «a 

*  [ProtTouDgrialMtbat  thaKleDSoihMcbaeaconatrudailoeJyofaajflfitat 
e  far  uiieroseofe  Mtetirm.  At  tha  MOMt  OeevwaaioM  of  Ito  Boyst 
cietr.  bosvraiv  Dr.  Oa  wlrtirid  om  at  ibMS  «I4mIiImm>  of  }  fa*^ 

«r«ilMr.    Dr.OOialae 


diamdcr,  «lncii  loidcr  ibe 

glated  at  tibtUmf  neeH^ol  tlmSajal 

that  B  poCMtlT  aaeBeHf  al  alg«l-gUB  of  ( 

•tJans.-fc.] 


L 
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shall  have  new  kinds  of  lenses,  which  wiJl  work  together  mow 
satisfactorily  than  our  present  flint  and  crown,  and  thus  retnova 
some  of  the  dithculties  attending  the  emplojment  of  refmctors  in 
astronomical  photography.  Attention  is  also  drawn  to  the  re- 
searches of  Prof.  Vogol  of  Potsdam,  who  is  understood  to  be 
engaged  on  the  study  of  media  which  will  be  as  sensitive  to  the 
yellow  and  green  rays  as  the  salts  of  silver  are  to  the  violet  rajs, 
and  who,  it  is  stated,  can  now  obtain  good  photographs  of  star 
groups  with  an  ordinary  refractor.  Dividing  astronomical  photo- 
graphs  into  two  classes — those  in  which  the  end  is  to  produce  t 
picture  of  the  object,  and  those  which  are  made  for  purposes  of 
measurement — Prof.  Young  enumerates  among  those  of  the  fitat 
class  (with  some  details  as  to  the  progress  which  lias  been  made  in 
each)  pholographs  of  the  solar  surface,  of  the  solar  corona,  and  cf 
solar  prominences,  photographs  of  the  Moon,  of  planets,  of  cometl, 
and  or  nebulie.  In  the  second  class,  as  dedned  above,  are  notioed 
Eclipse  photographs,  Transit  of  Venus  photographs,  photographic 
star-charts,  double  stars,  star  groups  and  clusters,  and  stellar 
parallax,  photography  in  meridian  observations,  photogTapbie 
photometry,  and  the  photography  of  stellar  spectra.  The  article 
concludes  with  a  well-merited  eulogium  on  Prof.  Pickering's  r»?ceal 
achievements  in  the  last-mentioned  branch  of  astronomical  photo- 
graphy.   

A  NEW  Minor  Planet  of  the  1 2th  mag.  (No.  266  if  Luther's  planet 
of  April  1 1  be  really  llesperia)  was  discovered  by  Uerr  Paliia 
at  Vienna  on  May  17.  Another.  No.  267,  was  discovered  by 
M.  Charlois  at  Nice  on  May  27.     It  was  of  the  13th  magnitudes 

Klanenti  and  Ephemtris  of  Comtl  1887  e  {Barnard,  May  iz)*. 
By  Dr.  II.  Ofpenheiu. 
The  orbit  has  been  computed  from  an  observation  made  at  Cam- 
bridge, U.S.,  on  May  12,  and  from  two  others  made  at  Kotue.May  15 
and  17.  Elements. 
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MEETING  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Fridajr,  Juno  lo,  1887. 

Dr.  J.  W.  L.  Oluskeb,  F.R.S.,  PusiJent,  id  the  Choir. 

Secretarieg  :  E.  B.  K?iODEt.  ftnd 

Lieut.-Col.  0.  L.  Turuiir. 

Mimites  of  the  preceding  Meeting  were  rent!  niul  rdnfirnipfl, 

CW.  Tupman.  Wo  have  received  66  ])ri"sn'iits  sinre  I  ho  Intt 
meet  inc.  and  amongst  tliem  is  n  '  Kopnrf  of  the  nresi-iil  (.'oiulition 
aud  History  of  Astronomical  Photiiprujihy,'  iiy  Knyi't  of  I'nris,  n 
•volume  containing  the  Mtidnts  Mcritlian  (ihsiTMifions  of  (ixfd  Man 
for  the  vears  1862-64;  "'id  from  JiarMird  Colli'sjo  we  hnvo  ru- 
oeived  an  interesting  vohiuie  of  ofweriations  i>y  Mr.  niinidler  with 
the  Almucantar.  The  observations  are  renuirkablo  for  exacUiuM 
M  well  R8  for  their  originality. 

2fr.  KiioM.  I  might  metilinn  tlmt  the  Almitrantnr  i«  nn  in- 
strument for  iftliing  the  posilion  of  s'ars  by  their  allilnde.  It 
does  not  determine  their  a/.iniuth  but  tlieir  altitnd',  tlm  cinlen  of 
Almuianlar  being  the  olil  Anihic  tille  for  circles  of  iM|tial  alHtiide. 

Vol.  Tupman.  We  h.ive  also  received  a  pii|>er  by  l,4>'\vy  on  n 
new  method  of  determining  (be  cotiHtant  of  n*friic(ion,aiid  aUo  Iho 
Annual  Report  of  Admiral  Mouchee,  Direutor  of  (be  Puris  Uboer- 
■vatory. 

Votes  of  thanks  were  passed  to  the  donors  of  the  presents. 

Prof.  Priichard  then  described  a  paper  on  the  Parallax  of  61  Cygnl 
as  obtained  by  menns  of  photography.  He  caid  :  Itia.«nuich  8«  the 
present  communication  prcifcsHes  to  he  nothing  more  than  a  pre- 
liminary and  provisitmal  annonnceinent,  peilinps  the  inimt  interest- 
ing form  of  making  it  miiy  le  to  give  a  ithoit  cilatiiMi  from  tho 
Report  of  the  astronomical  work  dune  at  the  University  Observo- 
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tory  at  Oxford  during  the  prvat  year.    It  will  be  seen  in  the  sequel 
tl.at  ii  is  not  without  some  imiiortance  to  fldd  that  tiiis  Beport  «u 
approved  and  ndci[)tt'J  by  the  J^ord  Chancellor  and  other  memben 
of  the  Board  of   Visitors,  including  the  Astrouoiuer  Hoyal.     The 
following  is  the  citation  referred  to: — " The  Koniewhat  hazardous 
enterprise  of  attentptinf;  for  the  first  time  iu  the  history  of  astro- 
Domy  to  obtain  the  distance  of  fixed  stars  from  our  Earth  by  the 
aid  of  photogriiphy  has  been  attended  with  success.     The  6ii*l 
results  of  the  investigations  have  been  placed  in  my  bands  only 
during  the  writing  of    the  Report.      The  first  observation  was 
obtained  on    May   26lh  Itist  year,  and  the  last  observation   wm 
effected   on    May    31st   of  the  present   year.     The   intern)ediat« 
computatious  and  reductions  were  systematically   and    regularly 
continued   during   the   interval.      They   involved    the   reduction 
of  no  less  than  30,000  bisections  of  star-images  on  330  phofo- 
graphic  plates  prcK-ured  on  89  nights  .  .  .  Simnltaneoti-'ly  with 
these  observations  similar  w  ork  has  been  in  progrecs  for  the  deier- 
minaliou  of  the  Parallax  of  fi  Cassiopeia?  and   Polaris.     Photo* 
graphic  plates  of  the  Pleiades  have  been  also  t.^ken  with  a  view  o£ 
obtaining  evidence  of  relative  motion."     ^"ow  comes  the  paragraph 
which  is  of  much  more  iniportain'C  than  all  the  rest  in  one  point 
of  view  bei'ause  it  pledges  the  University  of  Oxford  for  the  first 
time  to  the  continuation  of  the  research.     The  paragraph  is  as  fol- 
lows (this  is  w  hat  I  say  and  what  they  adopt)  : — "The  fund.<i  frranted 
bv  the  University  have  been   sufficient  notwithstanding  the  con- 
tinuous activity  which  requires  a  corresponding  continuity  of  out- 
lay.    This  grant,  hitherto  triennial — it  is  about  i*6oo  a  year — 
expires  on  3i8t  December  next.     If  the  Bo.ird  of  Visitors  see  fit 
to  request  the   University  to  continue  the  grunt  for  five  yei 
iustead  of  three  it  would  enable  me  to  commence  a  voluiibl 
extended  class  of  work  «hich,  under  other  circumstances.  I  shouli 
not  be  justified  in  atb-mpting."     This  last  sentence  was  altered  by 
the  Vice-Chancellcir  to    this: — "They  will   propose  to  give  t 
grant  for  five  years  iiislend  of  three  in  order  that   the   Profi 
might  underliike  forlheUnivcn-ity — that  is  the  word — a  share  in  t! 
production  of  the  [iluitograiihic  map  of  the  heavens,  so  that  if  Oxfi 
should  have  anvtliiiig  to  do  with  it  it  riwlly  and  truly  is  not  so  mm 
only  the  work  of  the  Professor,  but  really  upon  that  it 
the  University  work."     I  merely  add  this,  which  1  am  bound  to 
for  the  gentlemen  who  have  assisted  me  so  well,  that  the  deti 
j^iven  above  testify,  without   further  words  of  mine,  to  the  al 
assistance  Mr.  Plummcr  and  Mr.  Jenkins  have  given.    Then  foil 
a  few  numerical  particulars  on  the  remarks  referred  to  in  the  fi 
going  citation  ;  autBce  it  to  say  that  the  parallaxes  of  the  t' 
components  of  the  double  star  61  Cygni  and  the  eight  determina- 
tions all  fall  within  the  limits  of  probable  error,  and  that  probabl^H 
error  is  only  13,000th  of  a  second  of  arc.     AUo  the  rt^ults  olJ^H 
tained  with  this  marvellous  agreement  fall  midway  betweoa  the 
determination  of  Besael  and  l)r.  Ball. 
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:LSQ  of  the  EOTAL  ASTEONOMICAL  80CIETT. 

Friday,  June  lo,  1887. 

Dr.  J.  W.  L.  G1.AJ8UXB,  F.B.8.,  President,  La  the  Chair. 

Stcretarita :  E.  B.  Enobei.  and 

Lieut.-Col.  G.  L.  Tupmaw. 

Phx  Minntes  of  the  preceding  Meeting  were  read  and  confirmed. 

Col.  Tujiman.  We  have  received  66  presents  since  the  last 
meeting,  and  nmongst  fhem  is  n  'Beport  of  the  present  Condition 
iiiH.l  History  of  AHtrononiical  Photngmpliy,'  by  Bnyet  of  Paris,  a 
V'  luMie  containing  the  MiidniH  Meridian  observations  of  fixed  stars 
fur  the  years  1862-64;  and  from  }larvard  College  we  have  re- 
oiv'd  an  interesting  volume  of  observations  by  Mr.  Chandler  with 
I  ibe  illmucantar.  The  observations  are  remarkable  for  exactness 
Nri'll  ns  for  their  originnlity. 

Jlr.  KiioM.  I  might  nieiitinn  that  the  Almurantar  is  an  in- 
f«tniinent  for  taking  the  pojiition  of  s!ars  by  their  altitude.  It 
dws  not  determine  their  a/.iiiiuth  but  their  altitud-,  the  circles  of 
'  AIn>n<antar  being  the  ohl  Arabic  title  for  circles  of  equal  altitude. 
Col.  Tupvutn.  We  hnve  nlso  received  a  paper  by  Loewy  on  a 
[new  method  of  deterniining  the  constant  of  refraction,  and  al.»o  the 
I  Annual  Beport  of  Admiral  Mouchez,  Director  of  the  Paris  Ubeer- 
ITStory. 

Votes  of  thanks  were  passed  to  the  donors  of  the  presents, 
Prnf.  Pritehard  then  des<Til)ed  a  paper  on  the  Parallax  of  61  Cygni 
'  M  obtained  by  menns  of  photography.  He  said  :  Inasmuch  afi  the 
[present  communicnlion  professes  to  be  nothing  more  than  a  pre- 
[liminary  mid  provisional  aimoiincement,  perhaps  the  most  interest- 
ting  form  of  making  it  miiy  I.e  to  give  a  short  citation  from  the 
jBoport  of  the  abtrouomicul  v^urk  auue  at  the  Uuiver^iity  Observa- 
rut.  X.  ^ 
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obviously  thp  most  fftvoiimble  ponflitions  possible  for  determination 
of  the  panillax.     I  will  first  e.\nraine  what  are  the  causes  of  the 
BVatematic   errors  which  may  enter    into  such    a  research,  and, 
seconilly,  hoiv  fnr  these  errors  have  been  d^alt  with.     As  Prof. 
Priti'html  point  'd  out,  thfre  may  be  an  error  duo  to  change  of 
Bt'iile-valuo  :  that  is  to  sny,  in  fmnissing  vou  cannot   always   focus 
precisely,  and  it  i.s  particularly  difficult  in  ihe  csi-te  of  the  reflei-tor. 
Therefore  there  may  be  an  error  in  pntling  the  sensitive  film  ex- 
actly in  the  focnl  plane.     Then,  jirjaiii,  if  you  bad  tiled  the  nominal 
focal  print  of  the  instrument  you  mif^ht  have  little  changes  which 
would  arise  from  chantj>-  of  the  curvature  of  the  speculum  from 
difference  of  temperature  of  its  forward  and  ba<-liwnrJ  surfaces,  so 
that  there  may  be  errors  of   si-alo  value   produced  by  such   tot.illy 
different  tneiins.     Furl  her,  there  may  be  apparent  errors  of  scale- 
value  produced  by  coiitraclion  or  distortion  of  the  film  in  de>i-lop- 
meiit.     Huppose,  for  example,  that  the  Kim  adheres  at  the  edjges 
of  the  plate,  and  that  the  central  part  shrinks  in  development. 
Toil  would  then  have  an  effect   produced  similar  with  that  which 
happens  when  a  sheet  of  india-rubber  is  extended  by  pulling  it  at 
the  Four  edces  simnltirneously.     If  that  extension  were  perfectly 
Bvminelricnl   the   position   of  the  central  star  would   remain  un- 
changed, but  the  distances  of  the  oilier  stars  from  the  central  star 
wrtubl  he  chanpi'd  nearly  in  proportion  to  their  distance  from  the 
central  star.     Thus  an  app.Trent  change  of  scale-value  would  bs 
produced  due  to  contracifon  of  the  film  in  development,  and  so 
long  as  such   contraction   is   symmetrical  and  the  arrnngetnent  of 
the  comparison  stars  with  respect  to  the  central  is  also  symme- 
trical this  class  of  systematic  error  can  be  dealt  v\ith  as  an  error 
of  scale-value. 

The  errors  which  are  due  to  non-symmetrical  distortion  of  the 
film  are  those  wliich  must  chiefly  nllcct  Prof.  Pritchard's  result, 
and  such  errors  would  be  most  likely  to  arise  in  the  case  of  ex- 
cessivB  contraition.  Prof.  Pritchard  has  reje<'ted  about  5  per  cent. 
of  the  plates  which  he  has  measured  on  the  ground  of  distortion, 
the  d  priori  reasons  for  rejection  being  that  the  measures  of  Ihe 
mutual  distances  of  the  comparison  stars  were  considerably  changed. 
1  am  informed  by  him  that  in  nearly  every  case  where  the  mutual 
distances  of  the  comparison  stars  were  so  much  affectetl  by  dis- 
tortion of  ttie  film  as  to  deninnd  reji'cfion,  there  was  also  a  per- 
ceptible tear  or  fault  in  the  film.  I  should  have  preferred  that 
d  priori  some  definite  limit  of  diacordaiice  in  the  mutual  distances 
of  the  comparison  stars  should  have  been  adopted  for  the  rejection 
of  a  particular  plate,  but  1  have  no  doubt  that  in  the  final  and 
definitive  discussion  which  has  yet  to  be  undertaken  some  anch 
systematic  system  of  selection  will  be  adopted. 

It  will  not  always  be  possible  to  select  comparison  stars  so 
symmetrically  situated  with  respect  to  the  star  whose  parallax  is 
to  be  determined,  as  has  been  possible  in  the  present  case;  and 
when  this  caanot  be  done,  the  secondary  errors  due  to  distortion 


^ 


July  1887.]         the  Royal  Astronomical  Society. 


245 


of  the  film  will  have  a  much  larger  effect.     For  the  complete 
elimination  of  the  errors  arising  from  sviniiietriciil,  as  well  as  tton- 


etical,   distortii 


ill  be 


to  havt 


to 


OS 
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Dr.  Loshe's  method  of  latent  lines,  which  has  been  atlopted  by  the 
Puris  conference,  viz.  to  impre.^s  upon  the  sensitive  plate  the 
latent  image  of  a  resenu  of  lines  (of  known  distances  apart)  pre- 
vious to  exposure  of  the  plate  to  the  sky,  and  after  the  phite  has 
been  exposed  to  the  sky,  to  develop  the  picture  of  the  stars  and  of 
the  rexeau  seen  together.  Any  contraction  of  the  film  in  course  of 
development  will  equally  affect  the  picture  of  the  stars  and  of  the 
restan,  aud  the  [)re\iousiy  known  dimensions  of  the  icuim  permit 
the  ahNoliite  distortion  of  the  tilin  to  be  determined  at  any  point. 

Ur.  Prltchard  iinds  that  the  raiigir  of  absolute  distance  amounts 
in  the  plates  which  have  not  been  rejected  to  +i"  even  over  the 
couipnratively  small  distance  of  izoo",  and  the  fact  that  the 
correction  for  apparent  scale-viiluo  is  sometimes  very  different 
for  the  tv\o  ditti;;onal8  proves  that  the  real  cause  of  the  change 
in  apparent  scale-value  is  distortion  of  the  film,  and  not  change 
in  the  focal  pointing.  These  results  justify  the  Paris  Congress 
iu  their  deci^ion  that  all  the  plates  should  have  a  rhtitu  such 
as  I  have  described,  and  I  ha^e  no  doubt  that  for  the  future 
in  all  photographic  researches  of  precision  such  a  rineait  will  be 
"opted.  But  the  accuracy  of  these  results  of  Dr.  Pritchard  has 
come  to  nie  as  a  genuine  surprise.  1  say  surprise  liecause  1  was 
fully  aware  of  the  possible  sources  of  error  to  which  I  have  re- 
rred  above.  I  ascribe  the  sniallness  of  the  residual  errors  (after 
rrecling  for  scale-value)  cliietly  to  the  very  symmetrical  arrange- 
eot  and  small  distances  of  (he  comparison  stars,  so  that  the 
ireater  part  of  the  distortion  of  the  film  is  eliminated  by  the  cor- 
rections for  change  of  scale-\alue.  This  correction  was  obtnined 
by  measuring  the.  distance  between  the  oppusi;e  comparison  stars, 
and  applying  to  each  di.''tanee  a  corresponding  coneciion  ]jropor- 
tiouai  to  the  distance  measured.  But  it  is  also  found  that  the 
scale-value  cotrections  i<o  found  are  only  applicable  to  a  particular 
diagonal  of  the  tiguro,  and  may  have  the  opposite  sign  for  the 
other  diiigonal.  But  the  systematic  errors  which  affect  the  final 
result  1  l)elieve  to  be  absolutely  iiiBtgnitiiant,  for  any  of  the  errors 
that  1  can  conceive  will  chiefly  aS'ect  the  accidentiil  error  of  the 
result.  Is'ow  na  to  the  accuracy  of  the  method  and  its  comparative 
accuracy  with  the  heliomeier  method. 

Each  of  Prof.  Prii  chard  s  89  equation.s  depends  upon  four  plates, 
that  is  on  the  mean  of  a  very  large  nimiber  of  measures  of  each  of 
these  ))hites,  and  the  nuan  error  of  each  equalion  is  almost  e.xactly 
one  tenth  of  n  second  of  arc.  This  accuiacy  corresponds  as  nearly 
as  possible  with  the  accuracy  of  one  of  my  heliomeier  measures 
\»iih  my  four-inch  heliomeier,  so  that,  as  matters  stand,  the  pho- 
tographic method  is  by  far  the  more  hiborious  and  time-t'onstiniing 
of  the  two, for  the  same  amount  of  aecumcy.  But  Prof. Pritchard 
has  devoted  to  this  research  au  enormous  amount  of  labour,  which 
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after  beinp;  sure  of  the  facts  he  has  obtained,  he  certainly  would 
not  apply  iti  future  researches,  and  he  would  also  iidupt  precautiooa 
which  have  been  neglected  in  this  confessedly  preliminary  research. 
Therefore  1  nni  not  at  present  prepared  to  express  an  opinion  at 
to  whether,  for  similar  accuracy,  the  heliotneter  or  the  photographic 
melhod  will  prove  to  be  the  more  expeditious  and  convenient. 
The  photofiraphic  method  has  the  great  advantage  that  you  can 
employ  all  the  stars  on  the  plate  as  coiuparisou  stars  ;  on  the  ulier 
liand,  1  do  not  set;  how  the  photographic  method  is  to  be  succes*- 
fully  employed  for  the  ])arallrix  of  bright  stars. 

lint  of  all  the  facta  which  have  been  brought  out  I  think  the 
most  iiH[ioriant  at  this  jurn'ture  are  the  facts  with  regard  to  dis- 
tortion or  change  of  scale-value  on  the  plate.  They  prove  con- 
clusively (hat  ^i!nple  pla'es  taken  without  any  ri-sraa  or  other 
means  of  detecting  distortion  are,  for  refined  abtolitU  measurements, 
utterly  useless.  Prof.  IVitchard  has  rather  exagger.iteil  than  ron- 
ceated  the  amount  of  thest'  alisulute  errors  in  his  statement  that 
they  range  over  two  seconds  of  arc  in  the  small  dist.ances  measured 
in  tlte-e  reseaivhes  of  his.  But  his  plates  and  distances  are  very 
small  (2  inches  and  2000'  re-ipectively),  and  with  much  lan.1T 
plates  theise  deformations  of  the  lilfu  would  be  still  larger,  aad  the 
uecessity  for  a  n-nenu  still  greater. 

It  is  extremely  impurtant  at  the  present  time  that  we  should 
have  some  results  such  as  those  of  ProF.  Prif chard  before  us.  We 
have  in  these  results  a  further  proof  of  the  admirable  activity  of 
the  University  Observatory  at  ().\ford.  Thfre  is  no  observatory  in 
England  which,  priiporlioiial  to  its  staff,  h:is  done  more  work,  and 
no  astrotionuT  in  Erii;land  who  lias  taken  up  with  the  same  7.fal  a 
line  of  work  onlirelv  new,  aiul  which  by  most  men  of  Pnif. 
I'rilchard's  years  would  be  neglected  as  modern  or  beyond  their  time. 
He  has  been  the  lirst  to  apply  [)hoto<;raphy  to  the  most  refined  and 
dillicnlt  problem  uf  practical  astronomy,  and  he  has  obtaineil  » 
result  which  I  firmly  believe  to  be  reliable,  and  which  I  believe 
also  is  capable  of  lur  lier  improvement  by  fuller  discussion.  It  ia 
also  a  melhod  whirl)  appears  to  have  a  gr^at  future  importatico, 
because  it  is  capable  of  great  relinement  over  this  laborious 
highly  successful  preliminary  attempt.  I  am  sure  that  theS<H-ii 
a'.ong  with  myself,  will  congratulate  Prof.  Pritchard  and  his  ossisi 
ants  most  heartily. 

Mr.  li'ini/anl.  On  the  ocea«ion  of  the  Soiree  at  the  R^jval 
Society,  I  was  shown  the  J)hotogra[)h8  of  Prof.  Pritchard.  and  on 
the  following  day  ho  wrote  asking  if  I  would  take  an  earlv  oi)|)or- 
tunity  of  staling  whiit  1  had  seen,  and  whi-ther  the  photcigniph  I 
saw  did  when  majtnilied  look  like  a  heap  of  shingles,  or  w  hethrr  the 
Btars,  as  he  describi-d  them,  were  uniform  circular  hard-edi;ed  disks 
with  a  fringe.  1  am  ha|ipy  (o  »^av  that  the  granulation  «as  smsllor 
than  1  had  supjws  ■(!.  I'rof.  Pritchard,  at  the  time  of  reading  hil 
paper,  stilted  that  the  [ihologniphs  were  under-exposed.  Now, 
when  a  star  lirst  begins  to  impress  its  image  oa  the  plat«,  the 
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gnnolatioa  is  tcit  marked  indeed ;  and  I  do  not  think  I  am 
wrougin  saying  that  an  under-exposed  stellar  image  under  a  high 
ftmtr  has  an  nppeamnce  very  like  a  henp  of  shiivgle.     But  when 
the  development  <;oes  on  further,  the  9hini»le  rai;rges  together  very 
Biuoh.     It  is  a  question  whether  such  iiiiiiges  can  be  measured  to 
Ihfijoooth  part  of  a  second,  or  whether  they  can  only  he  measured 
tn«bout  half  a  second  or  a  quarter  of  a  Kecoiid,  as  1  suggested  the 
otlier  evening.     In  fact,  the  different  measures  oC  this  star  made 
h^trj  eminent  astronomers  do  differ  by  nearly  half  a  second. 
Dr.  out.     Name  tlie  authorities. 
.l/r.  Hanynril.     >lall  and  Auwers. 
Dr.  ant.     What  is  the  difference  ? 

Mr.  Kanyard.     One  is  o""56,  and  one  is  o"'2'].     The  question  is 

[tbcther  with  these  verv  great  differences  the  observers  aiv  over- 

itiinnting  their  probable  error.     It  is  important  that  we  should 

bot  utider-estimale  their  probable  errors,  b<'canse  the  scale  of  the 

IteUar   universe  deprnds  upon  it,  and  it  is  to  ray  mind  a  very 

lltejT«titig  qu^'stion  whether  these  eminent  astronomers  «ho  have 

tennined  the  p:iriill(ix  of  these  stars  were  right  in  their  estimates 

their  probable  error,  or  whether  there  is  really  a  very  much 

er  svstemafic  error  than  they  have  themselves  supposed.     We 

easily  reconcile  the  different  observations.     Dr.  Oill  was 

[noting  just  now   Hve  or  six  of  them   with   probable  errors  very 

»uch  smaller  than  the  difference  between  the  delerminnlions.     Of 

Dursp  it  is  |)ossible.     The  actual  mngnitiide  need  not  lie  within 

limits  of  lii>-  probable  error,  as  I  iiei'd  not  say  to  this  meeting. 

(ould  be  po>8ible  to  have  3  or  4  dfferininaiious  with  a  small 

obftlde  error  compared  with  the  difference,  and  yet  the  proba- 

tios  ore  very  grt-atly  ogainst   such  being  the  fact.     Wlmt  I 

iild  sugg'-st  is  that  there  is  really  a  very  much  greater  systematic 

ar  in  measuring   these  pho'ogrnphs  than  has  h«^en  supposed. 

in  each  in.stancethe  spots  that  rejiresent  the  stars  are  not 

l)*ohltely  circular  evi'n  in  the  best  photographs.     The  \ery  tremor 

'  the  instrument  is  sutHcient  to  cause  distortion,  and  to  make  it 

^flicult  to  determine  the  centre  of  the  spot.     In  the  ])liotogni[)h  I 

Kown  the  larger  star  of  61  Cvgni  was  (juite  9  or  10  seconds 

»,  and  the  question  is  wbetlier  its  centre  can  be  determined  to 

loooth  part  of  its  diameter  or  not.     I  think  ne  shall  only  he  .tble 

I  to  judge  of  this  when  a  luiniber  of  indeiienilcnl  *iiiser\ors  have 
blade  a  series  of  mi  asurements,  and  it  will  he  much  more  safis- 
pbt-Tory  to  compare  the  measures  made  upon  quite  different 
principles  by  diilerent  observers  than  to  eompiin'  one  long  series 
liieh  as  Prof.  Pritchard  has  described.  But  1  hope  that  we  are 
on  Ihe  point  of  making  a  very  great  advance  by  this  photographic 
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taken  of  the  stir  in  (piestion  is  a  fairly  Bharply-d<'fined  circular 
Dt,  aud  is  as  much  approximated  to  a  circle  as  it  is  possible  to  be, 
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rather  than  to  a  heap  of  shingles?  1  had  ihe  plpasure  of  wi'i 
these  pholograjihs  ut  the  Hoyol  Society  the  other  night,  and 
meeting  Mr.  Uiiuyard  tliere.  Knowing  his  feeling  on  the  hcspiif-l 
shingle  question,  1  took  him  there  and  asked  him  to  look  nt  Ifaen* 
through  the  miirometer.  1  rather  expected  to  hear  him  to-iiight 
abandon  the  idea  of  the  photographic  iuinge  of  a  star  heiiig  any- 
thing like  a  heap  of  shingles  or  like  anything  except  a  ruund 
circular  spot,  tor  it  is  easy  to  decide  such  a  question  by  meam  of 
the  inieronieter. 

Mr.  Fritchard.     I  am  in  a  difficulty  to  know  how  to  begin 
dealing   with  objeitiuns  of   this  nature.      The   remark   that  ibe 
Asfrononier   Buyal    mnde   not   very   long   ago   about    my  fmTid 
Mr.  liaiiynrd's  ohservntioiis  was  that  he  did  not  think  I^Ir.  Kumird 
had  any  great  experiem-e  in  the  matter  of  measuring  distnoitt.    1 
emphiisi/.e  most  entirely  the  remark  of  the  Astronomer  Royll,  for 
I  do  not  know  what  nny  human  being  can  be  talking  al>oiit  when 
he  compares  the  appcarunces  of  those  three  hundred  bodies  to  h«>{' 
of   shingle   or   auyihing   approaching  it.     1   have   made  jo,( 
measureuicnls,  and  is  it  likely  that  a  man  in  his  senses  moi 
really  go  on  niea.«uring  30,000  heaps  of  shingle?     Could  any  man 
believe  that  ?     I  believe  Jlr.  Kanyard's  remarks  arise — 1  am  speak- 
ing now  very  pliiinly — from   want  of  exjierience.     Then  there  ii 
another  little  want  of  experiente  again  in  talking  about  probable 
error,  the  statement  being  that  we  have  been  reduci!ig  our  probal' 
errors.     Why.  good  Heavens  !   The  astronomer  has  got  nothing 
do  with  the  probable  error;  it  takes  care  of  itself.     He  rauoi 
control  it.     He  cannot  make  it  better  or  make  it  more.    It  i» 
matter  nf  figures  and  a  rnntler  of  arithmetic  ;  and  I  cannot  aial 
my  prolable  error  smaller  or  greater.     Dr.  Gill  was  present  »hil 
these  compulations  were  being  finally  worked  up,  and  he  knowl 
perfectly  "ill  that  it  ciime  out  as  I  expected  it  to  come  out.    U 
came  out  consist enlty  with  \^hat  I  expected,  simply  beiauAe greater 
trouble  had  been  taken  «ilh  it.     1  say  no  more.     There  is  the 
thing.      There  is  honest   work   done,    I    hope    and  believe  vnlh 
intelligence.      Bepgit'g  Mr.  Efinynrd's  pardon,  I   have  no  douH 
that  Ihe  result  is  comparable  with  the  result  of  Bessel.     1  beliew 
entirely   in   what  Dr.   Gill    says   that   it   is   just    equal,   neilhrt 
better  nor  wor^e.     1  do  not  wish  to  exnpgerate.     It  is  ju^t  eijUtl 
to  Dr.  Gill's  very  best  hcliometricnl  determination,  and  that  »U 
all  my  object  to  find  out  what  could  be  done.     I  ha\e  no  more  to 
add.     I  would  not  have  said   so  much  as  1  have,  but  for  «btt 
Mr.   Ilanynrd   has  said  with,  I  may  sjiy,  his  limited  experieno). 
There  are  a  number  of  gentlemen  tu  this  room  v\ho  have  not  bad 
experience  of  these  sort  of  things,  and  they  imagine  that  all  tbis 
quantity  of  smoke  must   indicate  some  amount  of  fire.     I  make 
these  remarks  in  order  that  those  who  have  not   had  experience 
ehould  not  go  on  measuring  30,000  stars  or  30,000  star-disks. 
They  have  something  better  to  do  I  hope,  and  in  order  that  yoot 
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oonfidence  ikoaU  aak  h*  ifciks  a  a  ■««  ^ti,  wm  1 
Tali»bl«  meikoA. 

might  be  ^ffiitd  villi  goaA 

of  t  be  aoUr  r-~'*"«      la  iS9a  -mm 

oppositioa  of  the  plaiMi  Mm, 

satellites  at  their  gnaleit 

motions  are  c(MapKatit«]j 

■atellites  villi  acigkbaasiii 

The  parallax  of  Man  ia  1891  m,  1  Uaak, 

McoDOs  of  air,  if  aa*  mhc    OoaiBfaeadj  a  in 

ouuld  be  toleraird  tbania  the  faaaMataM  «f  the 

.&».  5.  J.  Ferty.    I  thiak  air  frnrf  PitiC  Pnfehard 
little  hatd  upoa  Mr.  Kasjard ;  for  if  ;oa  look  ac 


r^dminl  Mooiehca,  who  hai  hid  Naae  eaperieaea  aa  the  head  af  the 
^Obflenatorj  at  Puw,  yoa  vill  fiad  thu  he  j/itsima  theae  itan, 

_  Lhea  heapoC 
ea{d^  aaj  M^  B^eatfyiqg- 


under  a  vetr  high 
shingle.    How  ftoL  ft 
povter. 

Prof.PfitAard.    Oh!j«a,Idid. 

Btv.S.J.  Perry.  Tfiii  mill  ■  tii£li  iit,aifj iii|^  [iiiw 1 1 .  T lliiiiV iii 
Admiral  Mooches? 

Prof.  PAtdiard,    Ob  I  ye*. 

Sev.  S.  J.  Perry.  Well,  ve  hare  a  peraoo  who  has  had  rery 
great  experience,  and  who  deanibes  oertaui  atan  as  reaenibling, 
under  high  power,  a  heap  of  shtugle. 

Prcf.  Priuhard.     Who  is  that  t 

Rev.  S.  J.  Perry.  Admiral  ]J caches  in  hi»  pamphlet,  and  therefore 
1  say  Mr.  Kaiivard  ouiy  asserts  the  same  as  Adaiiral  Mouchez,  who 
may  be  identititrd  with  the  ^M.  Ueury,  and  dees  not  speak  as  a 
person  of  no  experience.  1  do  not  wish  for  a  moment  to  detract 
from  the  grrat  merit  of  the  res«irch  of  Prof.  Prittbard ;  I  think 
myself  a  ni.igni£cent  work  has  been  doi.e  ;  at  the  snme  time  ue 
can  admire  that  witbouf  saying  a  single  «ord  against  persons  uho 
bring  iorvard  their  own  views  on  the  shape  ot  stars  under  high 
magnify  ing-powers. 

The  Atiroiiomtr  PoyaL  It  is  quite  possible  that  the  photo- 
graphic image  of  a  star  may  appear  as  a  heap  of  shingle  when  you 
take  it  at  some  distance  from  the  centre  of  the  plate  ;  but  if  you  take 
stars  near  li.e  centre  of  the  plate  and  magnify  tbeui  suihcienlly 
to  lie  able  to  uuasiire  their  positions  with  tbe  accuracy  reijuind 
for  iistrononiicul  purposes  (that  is  to  say,  representing  a  power  of 
two  or  three  hundred  as  applied  to  au  oiHliiiury  lelnsit/pe),  Ido  not 
think  it  will  lie  found  that  thf  disks  represent  heaps  of  shingle  or 
anything  npproiicliing  to  it.  1  think  tliey  are  perfectly  mtoMirable. 
1  examined  a  plate  of  MM.  Henry,  niid  the  extreme  diameter 
of  the  disks  of  the  stiiallur  stars  was  tiWut  three  secotuis  nr  11  little 
less.    The  nucleus,  so  to  speak,  was  about  a  second  and  n  huif,  10 
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but  without  anv  nxis  of  synimetry,  except  an  approach  to  one  at  aa  I 
angle  of  about  90°  with  the  axis.     The  polar  exb-nsion  is  quite ai] 
great  as  the  equatoreal.     lu  1883  there  was  a  great   northoni  rift, I 
inclined  at  about  30°  to  the  east  of  the  Sun's  axis.     On  each  8ii1b 
of  this  are  well-marked  syuclinnl  groups,  one  of  them  showing  t.\ 
remarkable  double  cur\ature,  but  there  were  neither  rift  nor  syn- 
clinal groups  in  the  south.     In   1885  also  there  was  a  northern 
rift,  but  no  southern  one,  and  only  one  distinctly  synclinal  group. 

Since  the  t'orona  entirely  surrounds  the  Snn,  it  is  ueccssarj  to 
consider  the  effect  of  perspective  upon  its  appearance.  The  syn- 
clinal groui)s,  when  they  occur  pretty  syTiinietrically  at  oppoiile 
sides,  indicate  zones  of  this  structure,  while  the  short  stnugbter 
rays  in  the  polar  rifts  are  probably  the  niys  of  these  zones  Been  m 
perspective.  Foreshortening  may  increase  or  dimini■^h  the  app«rent 
curvature  of  a  ray,  and  greatly  modify  the  appearance  of  the  polar 
riflg.  A  very  characteristic  form  of  coronal  ray  is  one  which 
appears  to  start  from  the  limb  in  a  nearly  radial  direction,  and  it 
then  abruptly  cur\ed  and  straightened  ;  Rome.iiiies  near  ita  I'X- 
tremity  it  is  slightly  curved  in  a  contrary  direction,  as  was  seen  in 
1871,  1883,  nnd  1885.  No  one  who  has  e:.>miiied  the  photo- 
graphs can  re»i>t  the  conclusion  that  the  coronal  rays  in  some  »8r 
proceed  froni  the  Sun.  The  only  distinction  that  the  photographs 
show  betvu'cn  an  inner  and  outer  corona  is  that  the  struucly 
curved  and  bram  hiiig  rays  seem  more  numerous  near  the  liiah, 
otherwise  the  corona  is  of  the  same  character  throughout. 

The  only  generalization  with  regard  to  the  corona  that  hid 
seemed  at  all  stipjiorted  by  the  evidence  of  the  photographs  »»» 
that  (he  form  of  the  corona  had  fonie  conneitioii  with  the  solar 
activity  ns  shown  by  the  sun-spots.  This  was  very  well  lx)rnt!  out 
in  1871,  near  a  sun-spot  niaximum,  and  in  1878,  at  a  niininmrn: 
but  the  phniogniphs  taken  in  1883,  1885,  and  1886  did  notsppeu 
to  confirm  the  theory. 

The  greatetit  care  should  always  be  taken  in  the  orientation  of 
the  plates. 

In  order  to  get  photographs  showing  the  lower  detail,  it  would 
alnicst  lie  belter  to  use  wet  plntes,  such  as  were  employed  in  i^'H 
but  (he  dry  plates  show  a  much  jireater  extent  of  corona.  Perhi]l 
plates  may  be  made  in  the  future  that  «ill  combine  both  (ha 
advantoges.  In  tie  meniitinie,  drnvvinps  would  bo  useful,  if 
servers  would  conline  lhcnisnl\es  to  representing  carefully  tki 
lower  detail  in  some  j>oition  of  the  corona  only,  instead  of  attemp' 
ing  to  draw  the  whole. 

The.  Pretideiit.  There  is  probably  scarcely  any  Fellow  pre* 
who  is  not  under  an  obligation  to  51  r.  Wesley  for  services  render 
but  I  suppo.se  it  is  only  those  who  have  served  the  office 
Secretary  in  this  Society  who  ri  ally  know  how  groat  the  serMcesO 
JJr.  Wesley  are.  But  very  miiny  of  us  are  aware  how  escelleri 
an  astronomer  Mr,  Wesley  is,  and  how  deep  is  his  interest  in  the 
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science  entirely  apart  from  W«  oflScial  connection  with  tw,  and  I 
am  delighted  that  Mr.  Wesley  has  at  last  o»er«'oine  bi«  dirfidence, 
nd  brought  this  paper  before  the  S'unetr  and  ih«  a»troiioniical 
vorld.  I  am  also  glad  he  haa  chosen  tbis  p-irticuiar  subject, 
which  I  know  has  been  of  verj  special  intereat  to  him  fur  maajr 
jears. 

ifr.  Orubh.  Mr.  President  and  gentlemen  : — I  hare  been  com- 
municated with  by  a  conoid-rable  niimber  of  astronomical  per»on* 
'nitli  regard  to  the  possibility  of  traa'iforining  an  object-gloas  al 
ordinary  forra  into  an  object-gLws  suitable  for  phutographic  pur- 
poses :  and  although  1  do  not  see  my  way  at  pre*»nt  to  rM.'<>mni>tnd 
any  solution  of  this  ditiicultr  so  far  as  lar^je  fields  are  con<enied, 
1  have  been  making  some  experiments  upon  a  fonn  of  objeot-gLuM 
vhich  could  be  transformed  from  one  glans  into  another.  No 
doubt,  by  the  use  of  a  corrector  of  such  a  form  as  the  Astronoin'-r 
Hoyal  has  been  using,  very  good  results  may  be  obtained  for  small 
fields.  I  do  not  see  my  way  to  use  it  for  large  field*.  1  do  not  sea 
bow  it  is  possible  to  make  it  applii.-able  for  nuch  purposes  as  a 
photograph  of  2°  square.  During  the  c<jur»eof  corre»p<jndenoe  on 
this  matter.  Prof,  stokes  xuggestcd  to  me  a  form  of  ubie<:t-t;l:iss 
which  it  might  be  powible  to  transform  from  one  to  another  with- 
out spparently  any  disadvantage;  and  I  have  mode  some  experi- 
ments ujKin  this,  and,  so  far  a*  they  ha>e  gone,  they  have  proved 
•very  satisfactory.  It  is  very  well  known  that  by  sepnrnling  the 
lenses  of  the  object-glass  that  the  correction  for  colour  is  reduced, 
and  by  separating  thfm  sufficiently  the  correction  can  be  reduced 
so  far  OS  is  necessary  for  phonographic  work  j  but  as  is  pointed  oat, 
1  think,  by  Prof.  Stokes  and  also  by  Dr.  Gill,  in  sspaniting  these 
lenses  the  correction  for  spherical  aberration  is  reduced  at  the 
same  time  as  the  correction  for  chromatic  aberration,  and  conse- 
quently the  definition  of  the  image  is  injured.  Prof,  t^tokes  baa 
pointed  out  that,  if  instead  of  object-gla«ses  with  the  front  faces 
BO  convex  as  they  are  at  present,  the  front  surfaces  were  made 
decidedly  flatter  and  the  back  surface  decidedly  more  convex, 
leaving  the  surfnco-power  the  same — if  that  form  were  given  to 
the  crown  lens,  the  effect  would  be  to  reduce  the  correction  of  the 
sphericid  aberration.  Bat  supposing  that  the  lens  is  made  and 
the  spherical  aberration  is  found,  as  it  is  sure  to  he,  slightly 
underrafe<l,  let  it  be  corrected  by  figuring  the  lens.  Mow  separate 
the  two  lenses  and  you  reduce  both  corrections,  and  the  spherii-al 
aberration  becomes  right  and  the  lens  is  corrected  for  photogrophy. 
1  have  tried  this  eip'rimentally,  and,  so  far  as  experiments  go,  it 
seems  to  succeed  admirably.  I  do  not  propose  to  use  this  for  a 
standard  object-glass  for  photographic  work ;  but  amateur  astro- 
nomers do  not  like  to  lay  out  a  large  sum  of  money  on  the  purchase 
of  an  instrument  which,  though  good  for  photographic  work,  may 
not  be  good  for  usual  work. 

The  Attronotner  lioyal.     One  point  that  is  very  valuable  aboat 
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this  principlo  is  thnt  the  object-glass  can  bo  used  with  adrantagfl 
for  speftnitii  |)hot()^riij)hy.  The  distnrn'e  between  the  foci  fur  J 
ami  11  is  so  gn-iit  «iih  the  ordinary  object-glass  that  it  canDol 
well  b«  used  for  photogmpiiiiig  the  spectrum,  while  the  forfli 
described  bv  Mr.  Grubb  would  ho  available  for  that  purpoae  li 
well  as  for  other  applicalions  of  photography.  i 

Oi:  Oill.  Another  point  1  should  like  to  ask  Mr.  Onibb  it 
this — whether  in  this  modilied  form  the  separation  of  the  two 
lenses  dtniinisbcs  the  available  area  of  field? 

Mr.  Sumr.     If  we  could  get  a  chemist  to  assist   us  in  gettin] 
pliolograpliic  plates  that  are  sensitive  to  ravs  between   D  inJ 
we  should  bt^  able  then  to  use  our  ordinary  object-glassu's,  and 
focus  biftler  than  we  can  now  on  the  photographic  plate  :  and 
do  not  see  why  efforts  should  not  be  made  in  that  direclion. 

Mr.  Urosdrif.  Perhaps  some  members  of  the  Society  may  have 
attended  I  he  iiunt  soiri-e  of  the  Roval  Society,  and  seen  some  objecW 
glasses  exhibited  by  Prof.  Pritchard  which  bear  on  this  point,  th 
solving  the  probletu  without  having  to  go  to  the  great  expense 
changing  the  oliject-gla.Hs. 

Mr.  Gruhb.  In  answer  to  Dr.  Gill  I  may  say,  as  the  objei 
glasses  have  only  lieen  made  a  weei,  1  am  not  able  to  say  that  the; 
will  be  as  good  as  any  other,  but  so  far  as  1  can  see  they  arc  quiUl 
as  good. 

j/"/(c  Astronomer  Royal.     I  have  been  trying  in  a  very  limitti4' 
way  to  effect  whiit  Mr.  Grubb  has  been  describing   here — that 
to  adapt  an  ordinal y  refractor  to  photof^pbic  «oik  ;  but  mv  obj 
has  been  merely  to  adapt  it  to  photography  tor  the  parts  very  nei 
the  cenire  of  the   Held,  and  not  to  get  an  extensive  field.     T 
object  of  this   photogniphie  corrector  which   I   bring  before  tbi 
tiociety  is  to   pnnide  at  a  very  small  expense  a  means  of   adaptii! 
any  ordinary   ivlractor  to  a  certain  class  of  photographic  worl 
Suppose  we  lalvcaii  ordinary  objeit-glass.    We  have  the  rays  B  am 
E  (roughly  speiikingi  coming   to  n  focus   together,  and  F,  (t,  a 
II  coming  to  fwi   turther  and   further  out,  so  that  when  we  a 
dealing  with  photographic  plates  we  have  the  spectrum  spread  oi 
longitudinally,  as  is  «ell  known,  and,  of  course,  at  whatever  poii 
we  lake  it,  there  will  be  much  lateral  chromatic  aberration.     Ti 
can  be  got  over,  as  lar  as  the  rays  near  the  centre  of  the  plate 
coiu-erned,  by  inscrliiig  at  some  distance  wiiliin   the  focus  a  coi 
recting  combination  of  lenses  with  reversed  chromatic  aberratioi 
consisting  of  a  convex  flint  lens  and  a  concave  crown  lens  in  coi 
tact.     1  have  arranged  it  (simply  os  a  matter  of  convenience)  thai 
this  corrector  should  act  as  a  plate  of  glass  for  the  F  rays,  ain 
bring  F  and  II  togi'ther  without  altering  the  focus  for  F,  whi 
the  focus  for  G  falls  a  little  within,  so  that,  when  the  corrector  if! 
inserted,  the  focus  will  not  be  appreciably  altered,  and  then  the 
telescope  could  be  used  for  taking  photographs  with  the  spectro-, 
scope,  or  for  photographing  double  stars  or  any  small  object,  sue' 


1 


1 


July  1887.]       tfie  Royal  Astronomical  Society. 


255 


as  a  sun-spot  or  a  crater  in  the  Moon.  There  are  several  forms  of 
this  corrector  that  miiy  be  employed,  but  1  have  not  thoroughly 
■worked  out  the  W-st  form.  I  do  not  think  really  that  the  form 
makes  very  much  difTt^rence.  Of  course  the  first  condition  is  that 
the  spherical  aberration  should  be  eliminated  in  the  combination 
of  the  two  lenses ;  and  I  have  worked  out  three  forms  in  which 
this  condition  would  bo  sutisticd,  the  internal  surfaces  being  of  the 
same  curvature,  so  that  they  could  be  cemented  together.  There 
is,  however,  this  point  to  which  1  wish  to  call  attention,  nnd  that 
is,  that  if  in  the  case  of  the  13-iti.  refractor  at  Greenwich  the  foci 
for  ¥  and  JI  are  brought  together  by  the  corrector,  the  focus  for 
G  falls  nearly  a  quarter  of  an  inch  within,  owing  to  irrationality 
of  dispersion  in  the  object-glass.  Without  the  corrector  the  dis- 
tance between  F  and  11  is  i^^^j  in.  So  that,  although  a  very  great 
iniprovein«-iit  is  made  by  this  corrector,  it  must  be  borne  in  mind 
that  in  all  [ihotographs  there  is  a  great  deal  of  outst.indiiig  chro- 
matic ahfrtation,  nnd  if  the  plar*s  are  sentiitive  for  a  large  part  of 
the  spectrum  this  must  take  elTect,  enjiecially  in  the  ease  of  brighter 
stars  will)  lung  I'sposure.  1  tliiuk  that  is  one  of  the  causes  why 
the  iniagcH  of  bright  stars  with  considerable  exposure  are  so  large, 
as  outstanding  chromatic  aberration  will  account  for  that  to  a 
certain  extent. 

^h   A  Fdluw.     I  should  like  to  know  where  the  corrector  is  placed. 

^P  The  Aitronomer  Jioi/nl.  I  am  afraid  1  omitted  that  point. 
It  is  piaci-d  about  30  inches  within  the  focus,  the  focal  lengih  of 
the  refractor  being  nearly  iS  feet.  Tlnit  is,  however,  ijnite  an 
arbitrary  dist.ince.  The  corrector  might  be  placed  much  further 
in  and  then  it  would  have  to  be.  larger,  and  at,  the  same  time  the 
available  Held  would  also  he  larger.  It  ia  reallv  a  question  of  the 
balance  of  tdvantaizes  and  disadvantages,  aud  you  have  to  choose 
the  best  position,  having  regard  to  the  particular  work  in  view. 
If  my  ol'jcct  had  been  to  get  a  large  h'eld,  1  should  not  have 
adopted  this  plan  ;  but  my  idea  was  simply  to  provide  an  inexpen- 
sive means  of  uniting  the  rays  for  photogra])hing  olijcrls  of  small 
dimensions.  There  is  one  point  I  do  not  think  I  allu(h"d  to — if  is 
with  regard  to  the  question  of  field.  Prof.  Stokes  cnlleil  my  atten- 
tion pointedly  to  it.  The  dithculty  of  this  corrector  is  (hut  the 
axes  of  the  jwncils  of  different  colours  are  dispersed  radially  as  you 
go  away  from  the  centre  of  the  lield  by  the  action  of  the  corrector, 
as  the  refraction  is  eccentric,  and  this  limits  the  field  of  sharp 
definition  to  a  few  minutes  of  arc.  Thus,  at  a  point  out  of  tho 
centre  of  the  field  the  star's  image  is  spread  out  laterally  instead 
of  longi'udiually. 

Mr.  Gill.     And  that  exaggerates  ? 

The  Agironomfr  Rmjal.     It  increases  -with  the  distance  from  the 
centre  of  the  field  ;  but  within  a  distance  of  a  minute  aud  a  half  or 
ro  minutes  it  would  not  become  sensible,  I  think. 
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Mr.  Gin.     The  point.  I  rnennt  was,  as  you  approach  the  fpcujj 
(he  corrector  that  exas^enilioii  iucreased;  but  as  you  bring  (I 
corrector  close  to  the  object-glas.s  you  get  more  nearly  to  thewa- 
ditions  of  n  quadruple  object-gla>8. 

The  Aittroiionii'r  lioijul.  Yes,  that  is  really  the  point— thil  bv 
making  the  corrector  larger  and  placing  it  nearer  the  object  glass 
this  dispersiim  of  the  iixt'B  diminiiihes.  You  pain  in  that  my. 
I  liave  brought  here  some  trial  photographs  of  Jupiter  aiuj  doiiW« 
stars  which  were  taken  by  Mr.  Maunder  with  the  correcior  applied 
to  our  13-iii.  refractor.  Most  of  the  photographs  were  taken  *ith 
an  eiilariiing  doubh-t  which  mngiiifit-d  the  priinarv  image  about 
seven  and  a  half  times,  giving  ptn>toi;riiphs  on  a  large  scale. 

CW.  Tupman.     What  form  of  niagniner  dul  you  use? 

The  Antronomer  lioi/nl,     Ualitiieyer's  rapid  rectilinear. 

Air.  Commnn.     It  is  the  best  for  that  purpose. 

Tlie  Pmiiltnl.      I  am   glad   to  announce   to  the  Fellowi  I 
Mr.  II.  C.   Russell  of  iSydney  is  here,  and    that  he  propoiei  I 
show  a  pMidulum  he  ha.s  brought  with  hiui. 

Mr.  RisKsM.  It  wns  my  intention  to  have  exhibited  here  lli« 
combination  of  pendulum  that  we  use  in  Sydney  for  oblaining 
uniform  circular  motion  for  uniform  driving-clocks.  I  li»ven|)pliBl 
it  to  clironojirnphs  and  the  governing  motion  of  the  e<piator«L 
Unfortunately  the  sltip  h;i.H  discharged  all  the  instrumeubi  excM 
the  Weights  of  the  peiiduluni.  It  was  no  use  bringing  it  hew  1 
a  half-and-lndf  condition.     I   have  found  it  of  great  u.^e  to  inef 

chronognvphic  pur[)i)ses.     When  once  placed   in  position  it  Joi 

not  n'i]uire  any  suhsecjuent  adjustment,  but  the  motion  is  alwayt 
uniform.     It  is  etjiially  good  for  telescopic  work  ;   but  it  will  bt 
far  belter  for  Members  to  come  and  see  it  than  for  me  lonlleiri^H 
to  de!<cribe  it,  and   1  shall  have  very  great  plea-sure  in  !-ho»iiig  i^l 
1   have  brought  a  few  mi'asuremenls  of  double  stars  which  »p9 
intended  to  appear  in  the  *  Monthly  Notices.'     If  I  might  refer! 
one  other  matter,  it  is  in  regard  to  the  very  interesting  subject  I 
Astronomer  Royal  baa  brought  before  the  meeting.     For  a 
time-  pa^t  we  have  liseil  at  Sydney  an  enlarging  combination  v< 
much  in  the  form  of  the  well-known  objective;  but  1  have  fou 
that  by  adjusting  the  distance  l)elween  these  lenses  a  perfei 
flat  field  caiv  be  obtained,  so  ihtit   in   photographing  a  senes  J 
squares  which  cover  the  whole  field  of  view  the  lines  mav  be  at 
perfectly  straight  in  [ihotographiiig  such  objects  as  the  Moon. 
gives  a  focus  eqiially  good  all  over  the  field.  

The  Pregidctit.  The  Society  have  already  shown  their  appredft- 
tionof  Mr.  Russell's  remarks.  I  will  now  call  upon  Mr.  Bucinej 
to  say  a  few  words  about  the  Westminster  clock. 

Mr.  Buckney.     The  accuracy  of  the  Westminster  clock  is  w^l 
known  ;  but  of  courw  it  has  to  bo  kept  to  Greenwich  timeasneiri^| 
as  may  be,  and  for  that  purpose  the  errors  are  corrected  whm  tM^ 
get  bevoud  two  seconds.     During  the  period  shov^ii  iu  this  diafraia 


rvsL 

trnM        1 


July  1887.]  the  Royal  Aatronomieal  Society. 


267 


the  clock  has  not  been  corrected  at  atl.  TIm  diMgraa  reprMenta 
the  error  every  night  for  the  period  under  reriev,  *ii.  71  dajs. 
Those  errors  hare  been  token  from  the  Ore«n»kh  records,  so  that 
they  may  be  taken  as  anthentic.  The  errors,  when  they  occur,  are 
corrected  by  putting  small  weight*  on  the  pendolnm,  so  as  practically 
to  lengthen  it  or  shorten  it  as  may  be  required.  The  pendolum 
is  never  stopped,  bat  the  escapement  allows  of  the  train  being 
stopped,  or,  in  fact,  you  may  let  it  run  on,  but  you  cannot  in  that 
way  make  a  smaller  alteration  than  4  seconds.  For  smaller  quan- 
tities than  that  we  use  these  little  weights,  which  vary  from  a 
quarter  of  an  ounce  to  about  an  ounce,  and  these  little  weights 
are  added  or  taken  away  as  necesfdty  may  require.  The  last 
alteration  of  the  clock  was  made  on  ifarch  39  ur  March  28,  and 
since  that  time  the  clock  has  not  been  touciied  in  any  way.  Except 
that  it  has  been  wound,  no  correction  or  alteration  has  been  made. 
The  diagram  itself  shows  that  the  clock  has  gone  with  verv  small 
variations  during  the  whole  of  that  period.  At  one  time  it  was 
2  seconds  slow  from  ilay  1 1  till  28.  If  you  take  the  whole  period 
from  April  4  till  June  7,  the  greatest  variation  during  the  whole 
of  that  time  has  been  between  one  and  two  seconds. 

Mr.  Common.     Can  you  give  us  the  temperature  ? 

Mr.  Biithinj.     Not  in  the  clock-room. 

Mr.  Common.  That  is  an  important  thing,  and  might  have  some 
bearing  on  the  retrularity  of  the  clock. 

Mr.  Buckney.  There  are  various  matters  of  that  sort.  In  the 
first  place,  what  makes  the  thing  so  very  remarkable  is  that  the 
hands  of  the  dial  weigh  probably  2  tons  ;  and  this  work  is  kept  in 
intermediate  motion  by  the  clock,  of  course.  It  is  a  gravity  escape- 
ment. Then  there  is  another  consideration,  namely  the  course  of 
the  wind,  which  causes  irregularities  ;  and  these  depend  on  the 
direction  of  the  wind.     It  sets  the  tower  in  motion. 

Mr.  Common.     That  is  very  important. 

Mr.  Buckney.  When  the  wind  is  in  sneh  a  direction  as  to  be  in 
the  plane  of  the  jjendulum,  that  produces  considerable  errors. 
I  have  known  in  a  heavy  gale  a  variation  of  8  seconds  in  a 
night,  due  entirely  to  that  cause. 

Mr.  Common.  Some  explanation  might  be  found  for  April  4, 
where  there  is  a  very  sharp  departure. 

The  Astronomer  Royal.  1  think  I  ought  to  say  with  reference 
to  this,  that  when  yoii  see  a  jump  of  a  second  it  does  not  follow 
that  the  clock  is  accounUible  for  it.  This  signal  is  only  observed 
to  the  nearest  second.  It  is  just  as  a  check  on  the  going  of  the 
clock.  It  is  not  an  astronomical  observation  that  is  made.  In 
some  cases  it  has  been  observed  to  half  a  second. 

Col.  Urrschel.     To  what  time  of  the  day  do  they  refer? 

The  Astronomer  Hoyal.  1 1""  38"  o*  and  12"  38"  o".  There  ore 
two  signals. 

Col.  I/rrgchd.  What  are  we  to  understand  about  the  striking 
of  the  clock  ?  Is  it  the  first  strike  of  the  hour  which  indicates  the 
time? 

TOl.  X.  » 
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Mr.  Bucimey.     Tea. 

The  Pruident.     I  will  now  put  it  that  we  return  our  thanks 
Mr.  Buckney  for  his  communication. 

The  following  papers  were  also  announced : — 

Prof.  O.  yV.  Ifoii'jh.     "  Observations  of  the  Companion  of  Sir 
made  at  the  Dearborn  Observatory,  Chicago." 

Prof.  A.  Anwerg.     "  A  Catalogue  of  480  .Stars  to  be  used 
Fundamental  Stars  for  Observations  of  Zones  between  20°  audi 
South  Declination." 

J.  E.  Gore.     "  On  the  Orbit  of  S  1757." 

T.  O.  Elger.     "  Physical  Observations  of  Saturn  in  1887." 

H.  C.  Rtutell.     "  Measures  of  Southern  Double  Stars." 

./.  L.  E.  Dreyer.  "  A  new  general  Catalogue  of  Nebolie 
Clusters  of  Stars,  being  the  Catalogue  of  the  late  Sir  F.  J. 
Herschel,  revised,  corrected,  and  enlarged." 

Capt.  W.  NohU.     "  An  old  Drawing  of  Jupiter." 

J.  O.  Lolise.  "  Observations  of  Nova  Cygni  and  some  of  the 
Planets  made  at  Mr.  Wiggles  worth's  Obaervatory  with  the  i5*s-ia 
Cooke  Equatoreal." 

A.  M.  W.  Downiuij.  "  A  Coni[)arison  of  the  Star-places  of  the 
Argentine  Gleneral  Catalogue  for  1S75  with  those  of  the  Capt 
Catalogue  for  1880,  and  with  those  of  other  Soutfaeni  Star  Catar 
logues." 

W.  IT.  M.  OkriHie.     "  On  a  Corrector  for  adapting  an  ordina 
Object-glass  to  Photogra|>hy.'' 

The   foUnwing  gentlemen    were   duly  elected   Fellows  of 
Society : — 

Lieut.  Arthur  Mostyn  Field,  B.N.,  Herbert  Ingall,  Henrj 
AJdeiibrook  Wassell,  Bev.  Chas.  J.  Young  ;  and  Admiral  Mourlwsi 
was  elected  a  Foreign  Associate. 

The  meeting  adjourned  at  lo.o  p.m. 


Sweeping  for  Red  Stars  and  Stars  with  Remarkable 
Spectra. 

Probably  there  is  no  astronomical  work  so  interesting  as  sv 
the  heavens  for  a  definite  claas  of  objects.  The  Rev.  T.  W. 
was  for  years  engaged  in  the  work  of  sweeping  for  red  stars  and 
for  fine  pairs.  On  his  decease  I  determined  to  continue  his  work 
amongst  the  red  stars,  and  for  some  time  made  use  of  a  Unutifnl 
9-inch  mirror  which  Mr.  Calver  placed  at  the  disposal  of  the  Liver 
])ool  Asironniniciil  Society.  With  this  instrument  32  stars  were 
detecteil.  It,  however,  was  soon  obvious  that  a  larger  apertare 
was  ueoessary,  and  Mr.  Calver  famished  me  with  an  equator 
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ior  of  If  I  inches  ajHjrture.  The  work  was  begun  wth  this 
iptember  1885,  nnd  has  been  continued  up  to  the  present  date, 
ovember  1S86,  after  various  experiments,  a  spectroscope  was 
ed  capable  of  showing  spectra  of  stars  down  to  the  9th  iiiog. 
be  D.M.  scale.  The  original  ])l;in  of  research  was  thus  ex- 
id,  and  since  then  each  new  red  star  hae  been  examined  with 
pectioscope.  Up  to  the  present  date  over  220  new  red  stars 
been  detected  ;  amongst  these  ore  87  stars  with  line  banded 
W  of  the  third  tyi>e  and  2;}  stars  of  the  fonrth  type.  The 
Hkn,  from  their  extreme  rarity,  form  a  most  interesting  line 
HM)  alone.  The  total  number  at  present  known,  including 
nfiund  with  the  1 7 1,  is  only  84,  and  in  all  probability  few 
of  this  cla»8  above  the  8th  mag.  remain  undetected  in  the 
ivni  heavens.  The  following  table  shows  the  magnitudes  of 
at  present  known  : — 

^H  Known  Now,  found 

^^     Magnitade.  stars.  witli  17I.  Total. 

5-o-6'o 4  o  4 

6-o-7"o 14  o  14 

7*o-8-o   17  3  20 

8'o-9"o 12  16  28 

Below  9-0 6  4  10 

H  Variable 8  o  8 

WW{'  Sur  les  ctoiles  &  spectres  de  \i\  troisicme  claaso  ')  finds 
heae  objects  preponderate  greatly  in  the  Milky  Way.  The 
tars  found  with  the  17^  are  also  all  at  no  great  distance  from 
ilky  Way.  Many  hours'  sweeping  ha.s  been  devoted  Id  parts 
>  heavens  moet  distant  from  the  Milky  Way,  but  no  new 
•pe  star  has  been  found,  although  many  now  lll.-type  stars 
d»<te«'ted.  On  the  nights  becoming  too  bright  for  further 
lomical  work,  the  whole  of  the  stars  of  types  111.  and  IV. 
by  Dun<?r.  together  with  the  new  ones,  were  chiirt<Hl,  both  to 
my  peculiarities  in  gro\ipiug  and  to  define  at  a  glance  the 
of  the  heavens  that  still  remain  to  be  swept.  Duuer  points 
nt  the  IV.-type  stars  have  a  tendency  to  collect  in  groups, 
nd*  two  places  in  the  heavens  espi'cially  marked.  These  he 
at  R.A.  305°,Decl.  4-4o',aud  Il.A.  85°  +25".  The  sweeps 
he  I7:J  have  fully  borne  this  out,  adding  four  new  ones  in 
>t  and  eight  in  the  second.  The  centre  of  the  second  region, 
er,  seems  to  be  further  north  by  some  live  degrees.  It  is 
kly  the  finer  region,  though  the  stars  are  smaller.     The  fol- 

Ei  principal  centres  of  grouping  in  the  order 
ig  the  galaxy  northwards  : — 
{.A.  Decl.        No.  of  stars. 

Ioq°  +0"  7 

85  +30  14 

52  +60  7 

|oS  +36  14 

b2 
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It  wOl  be  obvious  from  tUs  ^bmt  the  wioter  gilaxr  is  mncb 
richer  than  the  sammer  one.     ladaed,  if  tbe  giJaxj  is  dirided  istoj 
two  parte,  from  E^.  8",  Ued.  +64',  to  U.S.  113%  Dec].  -a'J 
which  we  call  A,  and  from  B.A.  8°,  Bed.  -(■64%  to  ILA.  2(3° 
—30°,  which  we  will  call  B,  we  ahaO  find  tint: — 


A  has  39  eten. 


Bhaa  28  stars.' 


Among  the  variable  stars  onlj  eif^  bftTe  spectra  of  the  I\'.  tr 
Four  of  these,  vii.  S  Aarge,  26  FMEenng,  U  Cygni,  V  Cvgni,! 
in  or  near  the  Milky  Way. 

The  IIL-tvpe  stars  are  mnch  more  nnmerotta.  and  do  not  seem  ' 
to  show  the  same  t«ndencT  to  collect  in  tbe  Milkv  Wbv.  TV 
colour  of  these  stars  is  represented  by  every  shade  from  titt 
to  yellow,  whereas  the  IT.-type  stars  are  aQ  rery  red  or  rwl 
total  number  projected  on  the  chart  is  384—297  given  by  Dudit, 
and  87  foujid  independently.  It  is  difficult  to  8vie«p  any  pari  of 
the  heavens  without  finding  some.  It  is  remarkable  tliat  theye«ni 
more  nutnerouj*  to  the  north  of  the  galaxy  than  to  the  south  of  it. 
From  a  rough  estimation,  about  63  percent,  lie  to  the  north.  Tk 
following  seem  to  be  tbe  cbief  centres  of  grouping : — 

K.A. 


TlriH 

DlT,  " 


85° 
100 
107 

'95 


+  40° 
+  o 

+  50 
+  o 


B.A. 


215° +30" 
248    +40 

283    +40 
309    +17 

The  one  at  283°  +40°  is  the  most  remarkable.     The  whole  it 
Lyra  and  the  N.  part  of  Cygnus  seem  to  abound  in  stars  of  t\pe 
111.     The  part  of  tbe  heavens  from   o"  to  IW,  and  from  Iw. 
-20^  to  Decl.  +90''.  is  singularly  poor  in  III  .-type  stare.    Tbe^H 
are  only  36  stars  at  present  discovered  in  this  large  extent  of  al^^H 
Another  curious  gap  occurs  in  the  region  ^.  of  Lyrse,  and  h»>iii?" 
a  centre  at  E.A.  270°,  Decl.  +60°. 

Almost  all  the  loug-i)eriod  variable  stars  belong  to  tj-pe  I 
in  fact,  taking  Duner's  numbers  and  adding  to  them  the  iiowai 
12  per  cent,  of  the  lll.-type  stars  are  variable.     For  the  IV, 
the  percentage  is  nine. 

The  new  variable  stars  discovered  with  the  17^  ore : — 


+47',  Ko.  194,        o*  39" 
+  8  ,  No.  3780,  XTiii   31 
New  (tw  XIX    $8 


+47'  37'A  Tsr.  8">-5±  -i4"o±   P,  f 
+  8    43'5,  Tsr.  6  -j       —10   0+   P.  510'+ 
+49    43   o.  var.  7-0       -     ?  P. 


1 


Two  maxima  have  been  obtained  of  No.  2.     Mr.  Baxeni 
watched  No.  i  till  it  disappeared  in  his  instrument,  and  prol 
its  minimum  mil  be  difficult  to  reach  with  17J.     No.  3  has 


below  lo'o  mag. 

Wolsinghsm,  Darlingtoi 


No. 
T.  E.  Espcf. 
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Maxima  and  Minima  of  Variable  Start  observed  during 
the  Year  1886. 

B  observations  from  which  the  following  re8ult8  are  derived 
•re  made  with  the  telescope  employed  in  previous  rears  (an 
natoreallj  mounted  achromatic  of  6  inches  aperture),  a  power  of 
being  generally  used,  and  occasionally  one  of  125. 


Star.  or  Obaerred  Time.  Mag. 

Hin. 

F  Cephei    m.  Feb.  26,  9*  24"        9*2 

R  Arietis     M.  Feb.  6  7-8 

m.  Not.  27  13*0 

T  Tauri    n».  Feb.  16  12-8 

Nova  Ononis  ....     M.  Dec.  9 

V  Geminorum     . .     M.  Feb.  20  8*5 

M.  Nov.  17+3  days     8*7 

U  Gleminorum    . .     M.  March  9-3  9-4 

M.  Dee.  1+  9*3 

B  Boiitis m.  April  2?  12*3 

U  Bootis m.  March  17  13-5 

S  CoronsB M.  April  28  7-2 

T  Herculis m.  Dec.  6  13*0 

R  Cygni M.  March  22  6-7 

S  Vulpeculw    M.  Oct.  23  8*9 

m.  Dec.  15  9*7 

V  Cygni M.  Jan.  16  4*6 

T  Aquilae     M.  May  29  9'i 

M.  Oct.  5  9*2 

TO.  Dec.  I  io*8 

B  Sagitta     M.  *.  -  May  29  8*8 

m.p.  Nov.  10  9-85 

M.^.  Nov.  27  8*6 

m.s.  Dec.  14  9'o 

U  Cygni m.  Jan.  9  io*6 

M.  Aug.  14 +4  days     7-8 

V  Cygni m.  Aug.  25  13-3 

B  Delphini m.  Dec.  12  ii'6 

S  Delphini M.  July  i  8-2 

NoUs. 

Oeminorum. — When  at  13-5  mag.,  on  the  rise  to  the  March 
mum,  U  was  well  defined  and  ruddy;  but  at  maximum  it 
not  well  defined,  and  it«  colour  was  a  dull  white.  At  the 
Dium  ill  December  the  star  was  again  ill-defined,  and  its  colour 
11  white. 

Bootis. — The  rise  to  maximum  was  followed  to  June  30,  when 
tag.  was  8*7,  which  is  the  highest  yet  observed.  Unfortu- 
y  the  observations  were  then  interrupted  by  illness. 


Variable  Stan.  [Na  125. 

S  Cygni, — ^At  minimam  this  variable  vas  invisible  and  beknr 

1 3*7  mag- 

T  AquUce. — After  the  remarkable  shortening  of  the  penod  oE 
this  variable  (referred  to  in  my  paper  in  the  '  Observatory '  for 
March  r886,  p.  122),  it  now  appears  to  be  increasing  and  npidlj 
approaching  its  former  value.    This  star  is  Schonfeld's  S  Aquila. 

R  Sai/itta!. — The  letters  p.  and  s.  in  the  second  column  tignify 
principal  and  secondary.  At  the  calculated  time  of  maximan  in 
September  observ'ations  were  secured  on  two  nights  onlj,  the  i4tb 
and  17th,  when  the  mag.  was  875. 

U  Cijifni. — It  is  noteworthy  thi^  the  mag.  at  minimum  of  tiiii 
variable,  which  gradually  fell  from  9-4  in  1870  (when  its  variabiUtj 
was  discovered  by  Mr.  Knott)  to  ii'6  in  1880  to  1882,  hu  since 
gradually  increased  to  10-6.  It  is,  however,  remarkable  tlist  the 
ma;;,  at  maximum  has  remained  practically  unchanged. 

V  Cygni. — The  mean  period  of  this  variable  from  two  obaerred 
maxima  and  two  minima  is  444  days. 

R  Dtlphini. — This  is  Schonfeld's  S  Delphini. 

8  DeZ/j/imi.— This  is  Schonfeld's  T  Delphini. 

The  Observatory,  Birkdale^  JOSEPH  BaxKHDILL 

Southport,  1887,  June  a. 


Maxima  and  Minima  of  Variable  Stars  observed 
during  1886. 

Unfortuiiatelt,  owing  to  severe  illness  and  exceptionsllj  un- 
favourable weather,  my  observations  of  variable  stars  during  1886 
suffered  considerable  interruption.  I,  however,  succeeded  in 
obtaining  the  following  dates  of  maxima  and  minima,  and,  with  tbe 
exception  of  Nos.  2  and  4,  the  light-curves  from  which  they  bive 
been  derived  appear  to  mo  to  be  fairly  satisfactory.  The  obserr*- 
tions  were  all  made  with  the  6-in.  achromatic  of  this  observatorr, 
and  I  have  invariably  used  a  power  of  80, 

Max. 

Star.  or  Observed  Time.  Uu. 

Min. 

U  Cephei m.  Feb.  26*  9"  24™  G.M.T.    9-3 

S  Cassiopeiffi   ....     M.  July  22  +  7-9 

U  Geminorum    . .     M.  March  9*0  9-45 

M.  Dec.  I  +  94 

B  TJrsaj  Maj M.  May  i  75 

m.  Nov.  20  13-6 

T  Ursa)  Maj M.  March  i  6-4 

M.  Nov.  17  6-8 

S  TTrsa?  Maj m.  April  17  ij-i 

m.  Dec.  8  i2'9 

S  Bootis M.  May  12  8-2 


July  1887.] 


Jfttm. 


liT. 


8  Catricmi^. — Dunng  the  ._ 
rred,  tJ»e  nagnilade  at  the 
rise  was  remmt^Mj  npid. 
T  Urtrr  J/o/.—Tbe  latter  pc 
majuma  was  verj  ra|itd,  wmi  tW 
exceptionallv  liigb. 

The  OtMervatofT,  BaU 
Sotttbport,  in?,  Jana 


rf43*-. 


I*. 


(Meaowea  maide  whk  As  x. 
OtMrratocy.  ~ 
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four  readings  of  the  mz«v,  except  oa  Feh.  4, 
ings  were  made. 
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^p  SdmoffraphiciU  Notes, 

"Dark  Spom  toab  Hroinm.— Id  thenrmH  nuiNtjitr<yf«NM«t' 
Dr.  Klein  revives  interest  in  the  ragien  siwilIlM  Hf^Ml  kff 
drawing  attention  to  certain  doiky  ntriiaaafSSni  wkwdS, 
bourhood  under  suitable  eoaditiaai  <iffflHihMlfoi|>    TbMWMd 
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other  similar  features  have  for  many  years  past  received  more 
lesa  attention  from  obsen'ers,  with  a  view  to  deternjine,  if  possif 
what  they  really  represent ;  but,  with  a  few  excepiioiis,  thf  ol 
vationa  have  been  conducted  in  such  a  desultory  and  unmelhcKiic 
fasliion  that  they  have  led  to  no  very  definite  result.    Among  living 
selenographers  no  one  has  displayed  more  zeal  in   this  brauch 
lunar  n  search  than  Dr.  Klein,  of  Cologne,  who  long  ago  poiiiti 
out  that  evidence  of  change  is  more  likely   to  be  furnishid 
the   careful    and   systematic  study   of   objects  of    this  chanc 
than  of  larger  and  more  cdiispicuous  foriuaiions,  where,   unleM 
changes  of  yasX  magnitude  occurred,  it  would  be  less  easy  to  detivt 
alterations  than  in  the  case  of  minute   though   definite  featiii 
which   can  be  drawn,  mnp|>ed,  and  destTibed  witliout  ambiguii 
The  hilly  district  between  Boscovich,  Agrippa,  and  Hyginus  is  wi 
known  as  a  locality  in  which  certain  curious  dark  markijigs aboujid 
and   when,  some  eight  years  back,  Hygiuas  N"  was  a  centps  of 
attraction,  many  of  them  were  recorded,  though  not  with  any»p- 
proach  to  a<'curacy. 

In  published  charts  of   this  region  these  features  are  in 
instance  HiitiHfnclorily  shown.     Madler,  in  his  special  map  of 
neighbourhood  of  Agri])pa  and  Triesuecker,  shows  a  dark  oval  ue* 
a  little  north-west  of  Hyginus  a,  and  a  second,  extending  from  tl< 
norlliern  end  of  the  first  nearly  up  to  Hyginus.     He  al»o  dnw 
a  large  elliptical  dark  s]X)t  sonic  little  distance  west  of  Hyginus 
and  an  irrogularlv  shjiped  (!ark  marking  bordering  the  south 
flank  of  tlie  great    rill  south-west  of  the  same  crater.     Schl 
shows  the  l.itt^T  and  another  duskv  area,  with  a  white  spot  upon 
it,  south-west  of  Hyginus,  forming  the  apex  of  an  equilateral  tri- 
angle, with  a  line  joining  Hyginus  and  n  for  the  base.     It  is  w«ll 
known  that  neither  Miidler  nor  Schmidt  professed  to  pav  8[ 
atttMition  to  features  of  this  description,  and  their  records  can 
be  regarded  as  [iroofs  of  the  existence,  and  not  as  reliable  re] 
sentations  either  of  the  form  or  positions,  of  the  markings.     If  it 
were  otherwise,  there  would  be  some  ground  for  concluding 
changes  of  considerable  magnitude  have  taken  pl.ice  since  the  e 
of  Miidler's  drawing  in  all  the  dark  spots  he  delineated,  for  in 
instance  do  they  .igree  as  regards  position  with  those  so  carefi 
set  down  in  Dr.  Klein's  little  maps.     Bordering  Hyginus  on 
south,  a  dusky  area  extends  for  a  considerable  di!<tanc«  in 
easterly  and   south-westerly  direction.      On  January  23,   1885. 
when  the  morning  terminator  lay  west  of  Archimedes,  a  row  iit 
three  minute  spots  was  noted  on  its  surface,  and  a  light  sti    ^ 
directed  from  the  crater  towards  Hyginus  a.     Under  a  higher  si 
viz.  about  two  days  before   full  Moon,  the  patch  could  no  loii 
Ix)  traced  so  far  south  as  before,  but  was  still  prominent  im 
diatelv  round    the   rim   of    Hyginus,  where  it  exhibited  a 
irregular  outline.     The  row  of  three  craterlets  was  again 
with  the  addition  of  two  similar  objecte  on  the  west,  a  faint 
cation  of  dusky  shading  being  traceable  all  round  them.    At 
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foot  of  the  lullTfaBd<int&eX.Ki^As:sc«snt  ks^scjis  snirs 
of  the  western  arm  oi  At  cxae  Hrpuir  :^  Z^.  SVrn  'aat 
obaerved  sume  rerr  iateeeeoTt:  sad  Kai^yucI  i  ■  f-^Ksicsf  «rnin.  ^ije^ 
the  marking  frh^gmg  Utzt^sk.  teen.  >>  Tmafrg:  B^baiaec&'uf 
modificatioiis  undar  Tarriae  aacen  jC  Ijni^iCBni-  Uit&tr  »  oi'v 
sun  a  large  dusky  area  k  Tj&ru*  '^x^.  vlj^  a*  'a»i-  ■«:uk'  iiihru^ 
increases,  is  subject  to  a  aoca^  ■"^■rr-ff-.  Uiiarr  a  inn.  Lcc:  rv-- 
drcular  dark  spots  oHupr  ibe  «c*— <»ar.  i»t  niirt  aamiarlj.  rt-ajr 
the  darker,  and  haring  tvo  «^ry  -rxj^r  f9:cf  *  '.aa-j*  -itnLrsr 
central,  and  the  ocher  rei«mbc=£  as  iZ— S^f^itC  imitr  =3i£;.  v-ri  a 
darker  interior  and  a  eectra^  ^nt^t  spx. 

Without  a  reference  t^>  Dr.  Kjsx's  ^atcnaia.  i  if  Sftnx 
to  describe  the  position  c£  t»e  vCoi^  arta^  L>r  mtr^Tj-.c^t :  -^ 
reader  must  consequentlj  b?  diKAcC  tc  a»t  arrudifr  ^■»-"-  .:i.  -riij-i 
he  urges  the  importanee  of  Ea*rak:T«r  a  t^£  ani  ♦7«:--n«n(i 
examination  of  these,  a:  pr^«sz.  ■sL.jsJis-jfxx  :ci>>!^«  L3i>r  >axa^ 
possible  phase  of  iIlnTtiitir>xi,  <o  iaa£  aa  zri3L;>3K3iKttr  T'^rjiri 
may  be  prepared,  which  mar  i»r  ac'{^aJ£>i  «:■  wra.  WLiieos-  in- 
fature  obserrers.  TK-i-iLaJ  G*T3r  T>.:^r> 

Kempaum,  Bedi,  ittr,  J^  23. 


Ifefavr  .V«««. 

Vkbt  fine  weather  enablad  obsora^of  :,-•  ':*  «r«=»i  nts;*  -x.  •  t.*. 
nights  of  June  10, 11, 12.  ij.  14.  15. 17.  i*.  15.  2^  2;,  22.45..  ««t 
25,  and  16 J  shooting-«tar9  w^rv  s*en  ii  5V  >>=rt  -1^  » -jfi.  iCf.  >5« 
nights  were  the  17th,  when  2s  laec-ecrs  T*s«t  wxt  ii  ; »  i»vu?>,  avc 
the  2i8t,  when  24  were  §e?n  ia  3  -ryjr-:  -j-j:  ♦tT"ir  tiPr  a-uv^ 
period  they  were  somewhai  ••^arts:.  ta-:  -weafr  ::(UbW  v>w^  vt,  r 
about  5. 

The  positions  of  the  chief  rad5aat4  d«Rr«d  fna  :a«>«tr  -rx^irtx^ 
tions  are  as  follows : — 

No.  Q  :  5'Xo  aBC  O^ifanaM* 

I 268      —24     Meteor*  »>nr  aad  bn^nit.     .V*Tr  M^,»^r, 

2 270     +47     Slow  »ad  brisnr.     JltJi*  27s-  -►tiT-  Jy.'jfc  .z. 

Joly  25. 

3 274     +69     Swift  aud  sfKvn.     In  I/mM  usw  f,. 

4 280     +43     Swift  aad  *h<art.     «  Jvrrrt*.     M*/.  iv,-^  z^, 

5 285     +23     Barh-fT  ivift.     .•jawy**  2>,7     -  2 f '.  ^  v.'-<«  Z4 

Julj  3. 
6....   291      +52     Swift  aad  *iwrt.     ^wyt^'.fY-u. 

7 302     +24    S*ift,     S«;a  *.*<>  ifj  i>i<i  ^  *•  »*/,.^,  j^„,,, 

8 335     +57     Vtrr  *wift.      At  i.  (a^'^..      i^ru^  i    ,'■,,, 

ha*  a  radiant  at  jj/J^  *  j?',  i-,;*^  m 

Many  other  shower-  <>t  mori  ifm^n",  f'-i^rw^t-r  inrf«;  <»>>«>^>,4  1 
but  the  a  Cepheiis  (312'  -^fyj'),  u»uaJJy  'tttf.  'A  »;^  ^fri^u^t-^.l 
June  displays  and  well  ks<«i  b«n;  in   |%JJ5  an^  ,;j;j/j^  j;;^^^'  jj^ 
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reappetired  this  year.  In  the  mornings  1  saw  several  fine  metecra 
with  streaks  from  radiants  in  Ciwsiopeitt,  Andromeda  ^6^  -¥1^), 
Persi'Us  and  Pisces  (345"  +0").  The  bnKhtest  meteor  regigtered 
here  between  June  10  and  25  was  on  the  14th  at  ij*"  5".  Jt  »«« 
nearly  equal  to  Venus  and  flashed  out  very  saddenly  just  alwre  y 
Cephei,  leaving  a  streak  for  about  5  sees,  from  349^  +  68°  to  300* 
+  87^"  ;  radiant  probably  at  353'  +38". 

On  June  iz  at  lo*  14""  another  large  meteor  was  seenbysevenl 
persons  at  Bristol.  From  their  descriptions  the  dissppflaraiKr 
must  have  occurred  in  N.  7'  W.  at  altitude  lo'.  The  same  object 
was  ohsenod  at  Manchester  by  Mr.  G.  B.  Uallowes,  who  gi\t'sthe 
approximate  path  as  frt'm  187^  +33'  ^o  '47j'  +35  and  MtiiaatM 
the  magnitude  as  equal  lo  Venus.  Colour  yellow,  motion  mode- 
rately swift,  about  4  or  5  seconds.  Those  obsenations  indicut* 
tKe  height  of  the  meteor  at  end  point  to  have  been  about  2  7  miles 
over  a  point  off  Southport  on  the  Lancashire  coast.  The  radumt- 
point  was  somewhere  near  Arcturus,  but  the  exact  place  is  uncertain, 
the  records  being  discordant  as  to  direction. 

A  large  detonating  fireball  was  seen  in  the  south  of  Australison 
the  afternoon  of  March  19  last,  soon  after  4  p.m.     It  left  a  smoke 
trail  for  half  an  hour,  and  at  Wamambool,  Terang,  Merino,  aud 
Coleraine  a  report    like   distant  thunder  followed  its   explosion. 
An  observer  writing  from  Coleraine  says  : — "  A  brilliant  l)all  of  fire 
shot  from  the  zenith  in  a  clear  sky  to  30°  above  the  horizon  and 
then  disap|)eared,  as  it  exploded  leaving  a  large  cloud  of  white 
smoke  which  was  visible  for  half  an  hour.     Exactly  six  niinut* 
afterwards  two  distinct  shocks  like  cannon  reports  were  heard  ni' 
a  perceptible  tremor  of  the  atmosphere.'"     Mr.  R.  6.  Smyth,  dating 
from  Satidhurst,  says  the  silvery  train  of  the  meteor  was  noticed 
at  an  alt.  of  30'  in  the  S.  heavens.     The  fireball  must  have  bcpn 
distant  about  75  miles,  in  an  easterly  direction,  from  Coleraine,  fi 
sound  would  traverse  this  space  in  six  minutes  as  noted  by  tl 
observer  there,  but.  the  path  of  the  meteor  cannot  be  de&nit 
found,  the  descriptions  failing  in  necessary  details. 

In  the  'Observatory,'  Vol.  iii.  p.  414,  I   mentioned  a  brilliaot 
meteor  observed  at  Greenwich  in  1880.  April  4,  at  10^  7",  with 
path  from  63'^  +38°  to  74°  +41',  and  at  Brii<tol  from  293°  +69° 
to  246°  +53°.     The  meteor  left  a  thick  train  and  moved  slowly. 
It  is  curious  the  radiant  of  this  bcxly  was  b<3low  the  horizon  at  tl 
time  of  its  apjiearance.     On  comparing  the  two  observations  it 
found  that  the  meteor  was  first  seen  at  Greenwich  when  47  mi' 
above  a  point  of  the  Earth's  surface  between  Kidderminster  and ' 
Stourbridge,  and  travelling  in  the  direction  to  W.  47°  N.,  it  ended 
closely  ^i.E.  of  Cliipping  Norton  when  54  miles  high.     The  meteor 
had  therefore  tinc^uM  some  7  miles  during  its  real  path  of  49  inile^H 
Apparent  radiant-point  at  31°  -f  19°  neara  Arietis.     AtGreenwi<^H 
the  path  observed  was  32  miles  and  the  duration  2  sees.,  so  tb«t 
the  velocity  was  about   16   miles  per  second.     A  similarly  slow 
meteor  was  seen  by  Mr.  Duukin  at  Blackheath,  by  Mr.  Coates  at 
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Monlion  BpaMhig  and  bj  anotiier  obserrer  at  Oxford  in  1880, 

April  7,  tX  8'  17"  (' Obseiratorr,'  iii.  pp.  414  and  536).    This 

belonged  to  a  radiant  at  38°  +18°  and  its  origin  is  doubtless 

to  be  referred  to  the  same  stream  as  that  of  the  small  hoUde  of 

April  4  preriouslr  described.     The  apparent  centre  of  divergence 

of  this  pair  of  doubly  observed  meteors  was  at  about  34'  +  iS~,  but 

the  Eenitbal  attraction  would  require  a  correction  of  several  degrees 

to  the  observed  place,  so  Ihat  the  radiant  would  be  really  about  30° 

-I- 1 1°.     Meteors  from  positions  below  the  horixon  are  somewhat 

TAie,  though  I  have  occasionallr  seen  them.     In  1879,  Nov.  12, 

10^  17",  1  noticed  a  bright  Leonid  with  a  path  of  98°,  though  the 

Tadiant  had  not  then  risen.     This  meteor  was  also  seen  bv  Mr. 

Corder  at  Chelmsford,  and  Mr.  Grev  at  Bedford.     On  Oct.  20  of 

the  same  year,  at  8^  32"  I  registered  a  ist  mag.  Orionid  moving 

slowly  from  86|°  +22°  to  79°  +29!°  and  leading  a  remarkably 

bright  streak.    The  radiant  was  slightly  below  the  horison. 

In  the  recently  published  '  Beobachtungen  AngesteUt  am  astro- 
physikaliscbeu  Obser\'atorium  in  O'Gyalla'  (Ungam,  1885),  by  Dr. 
Nicolaus  v.  Konkoly,  are  given  the  paths  of  647  meteors  observed 
in  that  year,  together  with  a  IL-t  of  7 1  radiant-pcHnts  deduced  by 
Dr.  T.  Kovesligethy.  These  radiants  include  many  positions  for 
tiie  Ferseids,  Cassiopeids,  and  other  well-known  displays  of  the 
August  epoch.  The  best  average  positions  derived  from  Dr. 
Kovesligethy's  list  are : — 


Avenge      Ko.  of 
ndumt.    Meteors. 


5  +6S 
13  +S» 
H  +59 
»S  +44 

30  +*8 
47  +58 
69  +5> 

"54  +6'J 
3«»  +47 


»9 
47 
II 
II 


•3 

104 

'3 

«5 
16 


Positions 
avenged. 

3 
6 

3 

X 
X 

17 

X 

3 
3 


Epoch  1885. 

August  8-ix 
August  8-11 
Julj  17,  Aug.  5 
August  3-9 

August  lo-ix 
Augiut  6-iz 
August  10-12 

August  10-11 
August  3-9 


Kot«s. 

'These showers  in  tlie  region 
of  Cassiopeia  and  Andro- 
meda    are     unquection- 
ablf  distinct,  reappearing 
every  year  with  the  Per- 
^     seids. 
Shower  in  Triangulum. 
Ferseids.     Max.  Aug.  lo. 
Weiss,  70°  +53°,  Aug.  13, 

1869. 
Shower  near  a-/3  UresB  Mig. 


Greg's  Cygnids  I. 
+48° 


at3090 


Dr.  Konkoly's  volume  also  contain^  the  positions  of  1 5  stationary 
meteors.  W.  F.  ijEHNiNG. 


The  Applications  of  Photography  in  Astronomy*. 

Little  more  than  a  year  ago  Mr.  Ainslie  Common  delivered  a  lec- 
ture in  this  place  on  the  subject  of  "  Photography  as  an  aid  to 
Astronomy."     Oiven  by  one  who  is  a  consummate  master  of  the 

*  X^ecture  delivered  by  David  Qill,  IiL.D.,  F.B.8.,  Her  Majesty's  Astronomer 
at  the  Cape  of  Good  Hope,  on  Friday,  June  3, 1887,  before  the  Koyal  Institution 
of  Great  Britain.    By  kind  permission  of  the  Leotorer. 
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art  of  celestial  photography,  that  lecture  (complete  as  to  history 
and  full  of  suggestion  as  it  was)  would,  under  ordinary  circum« 
stances,  have  precluded  further  reference  to  the  subject  in  theM 
Friday  evening  lectures  for  some  years  to  come. 

But  the  past  year  has  witnessed  such  developments  of  the  subject^ 
and  the  iraportauce  of  photography  in  astronomy  has  been  so  muchi 
advanced  by  the  conclusions  of  the  recent  Astro-photographic  Con- 
gress, as  to  afford  a  reasonable  apology  for  the  present  lecture. 

On  tlie  1 6th  of  April  last  there  was  held  at  Paris  a  Congrew 
attended  by  upwards  of  fifty  astronomers  and  physicists,  r*?present- 
ing  nearly  every  civilized  nation  in  the  world.  It  was  convened 
for  the  purpose  of  considering  a  scheme  of  international  co-oper*-' 
(ion  in  the  work  of  charting  the  sky  on  a  large  scale.  Or,  rather,' 
its  object  was  to  obtain  a  series  of  pictures,  which,  taken  within  a 
coniparatively  liniiled  period  of  time,  and  with  the  necessary  pre- 
cautions, would  enable  astronomers  of  the  present  day  to  hand 
down  to  future  generations  a  complete  record  of  the  positions  and 
magnitudes  of  all  the  stars  in  the  heavens  to  a  given  order  of 
magnitude.  The  labours  of  that  Conference  are  now  concluded, 
certain  important  resolutions  have  been  adopted,  and  the  way 
been  so  far  cleared  for  giving  these  resolutions  practical  effect. 

It  seems  of  importance  therefore  to  lay  before  the  members 
the  Royal  Institution  some  account  of  the  history  of  this  remarl 
able  Congress,  to  illustrate  and  explain  the  grounds  of  the  coa 
elusions  which  it  has  arrived  at,  and  otherwise  to  bring  the  history] 
of  phutoj^aphic  astronomy  up  to  the  present  date.     I  pass  ov( 
the  already  well-told  early  history  of  celestial  photography,  exce] 
in  80  far  as  it  relat.es  to  star-charting.     It  was  Warren  de  la  B 
who  first  called  attention  to  the  means  furnished  by  photograph^ 
for  charting  groups  of  stars.     In  his  K<?port  to  the  British  Asso*' 
ciatiou  at  Manchester  in  i86i  on  the  progress  of  celestial  photo 
gnipliy,  he  indicates  a  photographic  object-glass  of  short  focus  •• 
the  instrument  best  suited  for  the  purpose,  and  ho  stattM  tliat  by 
mounting  such  a  lens  and  camera  on  an  equatoreal  stand  provided 
with  clockwork  he  has  photographed  such  groups  of  stan 
Pleiades,  the  chief  dilRculty  being  not  to  fix  the  images  of  the  s 
but  to  distinguish  them  from  the  specks  which  are  found  on 
plates  or  rather  in  the  collodion. 

In  1864,  Kutherfurd  of  New  York  completed  a  telescope  of  ii4 
inches  aperture  and   14  feet  focjil  length,  specially  constructed  ' 
celestial  jihotography,  and  obtained  fine  photographs  of  stars  to 
c)th  order  of  magnitude.    His  remarks,  although  quoted  in  Mr.  Com- 
mon's lecture  last  year,  have  such  importance  on  the  present  subj< 
that  I  venture  to  repeat  them. 

"The  power  to  obtain  images  of  the  9th  magnitude  stars  with 
moderate  an  aperture  promises  to  develop  and  increase  the  appli- 
cation of  photography  to  the  mappiug  of  the  sidereal  heavens  and 
in  some  manner  to  realize  the  hopes  which  have  so  long  beeo 
deferred  and  disappointed. 
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"  It  would  not  be  difBcxdt  to  arrange  a  camera-box,  capable  of 
exposing  a  surface  sufficient  to  obtain  a  map  of  two  degrees  square, 
ajid  with  instruments  of  large  aperture  we  may  hope  to  reach  much 
smaller  stars  than  1  have  yet  taken.  There  is  also  every  proba- 
bility that  thechemistrj-  of  photography  will  be  very  much  improved 
and  more  sensitive  methods  doised." 

Mr.  Common  well  remarks  that  in  the  light  of  recent  work  these 
•words  are  almost  prophetic. 

But  Rutberfura  did  not  stop  here,     in  the  e)"e  of  an  astronomer 

a  picture  of  stars  is  of  comparatively  tittle  importance  unless  it  is 

capable  of    accurate  measurement.      BecogiiiKiug  this  importuut 

^^eature  of  the  case,  Bntherfurd  devised  a  suitable  npparatuH,  which 

^^«  applied  to  the  measurement  of  two  of  his  piiotugniphs  of  the 

^^^leiades.      These  measures   having  been   put  into  the  hands  of 

Dr.  Gould,  that  astronomer  conipan>d  them  with  those  of  the  same 

Ipoup  of  stars  made  by  IBessel  with  bis  celebrated  heliometer,  and 
Sound  a  satisfactory  accordance  ". 
Encouraged  by  these  results,  Dr,  Oould,  when  he  went  to  the 
Argentine   Republic  in   1870  to  found  the  Cordoba  Observatory, 
which  has  since  been  rendered   so  famous  by  his  labours,  took 
^    Butherfurd's  telescope  with  him.     Unfortunately  one  of  the  lenses 
^nras  broken  in  transport,  and  such  delay  was  incurred  iii  replmitig 
^K^t  *1"»''  tl*^  proiwsed  work  could  not   Ix^  begun  till   1875.     Hut 
tbankB  to  the  clear  skies  of  Cordoba,  and  the  manellMiis  activity  of 
^the  obpervntoi"}'  under  Dr.  Gould's  direction,    1350  photographs 
lere  obtained  in  the  course  of  a  few  years,  containing  represen- 
fttionsof  all  the  principal  star-clusters  of  the  southern  hemisphere, 
besides  a  sjiecial  series  of  plates  taken  for  the  purpose  of  detemiin- 
Ling  the  parallax  (or  distance)  of  several  of  tbe  more  remarkable 
itars  in  the  southern  hemisphere. 

This  fine  series  of  pictures  is  now  being  submitted  to  measure- 
nent  by  Dr.  Gould,  and  the  results  are  awaited  with  the  greatest 
utarest  by  all  astronomers. 
'ITie  first  of  Dr.  Gould's  plates  were  taken  with  the  old  wet 
^KroUodion  process,  but  the  work  was  afterwards  greatly  facilitated 
^Bly  employment  of  the  more  sensitive  modern  dry  plates. 
^^  It  was.  in  fact,  the  introduction  of  the  gelatine  dry-plate  process 
J  in  1876  which  really  paved  the  way  for  the  rapid  development  of 
^■celefti.il  photography.  The  convenience  of  the  manipulation  and 
^Hthe  greater  increase  of  sensitiveness  of  the  plates  at  once  placed  a 
^K  new  power  in  the  hands  of  astronomers.  Dra|)er  photographed 
^Ktfae  nebula  of  Orion  in  iSSo  ;  and  after  trials,  commencing  in  1S79, 
^■Common  succeeded  in  obtaining  the  exquisite  photographs  of  that 
^■object  which  have  been  exhibited  more  than  once  in  this  theatre. 
^H^  In  1883  appeared  the  splendid  comet  of  that  year.  At  the 
^KBoyal  Observatory,  Cape  of  Good  Hope,  we  were  not  at  tlie  rime 
^■engaged  in  photographic  operations.      Several  photographers  in 

^^^^H  *  Aitron.  Naoh,  No.  163,  toL  zlviii.  Deo.  1866.  I 


270 


Photography  applied  to  Attnmomjf.      [No.  125. 


tlie  CVipe  Colonr  found  it  pomible  to  obtain  impressioos  of  the 
eoatet,  but  tber  were  unable  to  secure  pictures  of  scientific  raloe, 
turanwi  thej  «rere  onpronded  with  means  to  follow  the  diumil 
aotiao.  I  had  no  available  camera  belonging  to  the  obsenitorT, 
and  no  experience  in  the  development  of  modem  dry  plates.  In 
them  circnmataooea  I  applied  to  Mr.  AlUs,  a  skUful  photognpher 
IB  mj  nei^boaTbood,  who  eagerlr  consented  to  co-operate  with  me 
in  thie  work.  I  arranged  means  to  attoi-h  his  camera  to  the  rtand 
of  an  equatoreal  telescope,  and  the  telescope  it«elf  was  einplojed  to 
fotkxw  the  nudeiis  of  the  comet  accurately  during  the  whole  time 
o£  exposure  by  the  aid  of  the  driving-clock  and  with  sinall  eonw- 
taooa  given  by  hand.  The  lens  employed  had  an  ajierture  of  onlj 
s  mdtee,  and  a  focal  length  of  i  t  inches :  but  the  tvsult  tras  s 
Mtiea  of  pictures,  one  of  x^hich,  obtained  after  an  expoenre  of  ivo 
boors,  is  now  on  the  screen. 

The  photograph  -^hows  a  very  satisfactory  delineation  of  thetul 
aod  envelope  of  the  comet. 

Important  and  useful  as  these  results  were,  there  was  another 
iMture  of  the  pictures  which  seemed  to  me  stiU  more  so.  In  fo^ 
warding  copies  of  these  photographs  to  the  Royal  Astronomical 
Society  of  London  and  to  the  Pans  Academy  of  Sciences.  I  (lr«« 
particalar  attention  to  the  large  number  of  stars  shown  upon  the 
plate,  and  insisted  upon  the  importance  of  the  means  thus  offend 
to  photograph  comparatively  large  areas  of  the  sky  and  thui 
rapidly  make  charts  of  the  entire  heavens. 

The  one  step  wanting  was  now  provided,  and  the  new  and  moie 
sensitive  dry  plate  rendered  the  former  suggestions  of  De  la  R<* 
and  Kutherfurd  now  valuable  and  practicable. 

Formerly  the  old  collodion  wet  plates  required  large  insi 
ments  (with  small  tield)  and  long  exposure  to  depict  stars  evi 
to  the  9th  magnitude,  and  astronomers  trusted  entirely 
the  accuracy  of  their  driving-clocku,  which  could  not  folio' 
a  star  with  perfect  accuracy  during  a  long  exposure.  Now  t 
modem  rapid  dry  plat«s  in  conjunction  with  the  large  fieli 
of  the  photographic  objective  overcame  the  first  of  these  di 
culties,  and  the  plan  of  employing  a  guiding  telescope  overcaoW^ 
the  second. 

The  use  of  a  guiding  telescope  was  not  even  a  new  device,  for  iV 
had  been  employed   long  before  by  Hartnup  and  others,  who,  ' 
their  early  attempts  to  photograph  the  Moon,  kept  the  image  of 
lunar  spot  by  hand  upon  the  cross  wires  of  the  bnder  of  the  teJ 
'  during  the  long  exposures  then  necessary. 
'There  wa.s  thas  nothing  really  new  either  in  my  suggestion  or  6 
The  mwliu  operandi,  onlv   the  result  was  a   fortunate   one,   for 
Mr.  Common  says   that  "  these  photographs   came  to  him  as  a 
revelation  of  the   power  of  photography  for  the  purpose  of  st 
charting  "  *,  and  Admiral  Mouchez  tells  me  that  these  Cape  pb 
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graphs  and  mj  niggeationt  tnt  iliieeled  ins  Btteatiao  and  tliat  of 
the  brotben  ilenry  to  the  applicmtioa  of  photagnpfcj  to  tile  work 
of  star-ch&rtiag,  which  had  for  maaj  yean  bees  tmnitd  oa  it 
Paris  by  the  older  metboda  of  aatmaony. 

Common  was  aotoagst  the  fint  to  talcs  up  tke  vorfc  ia  Kn^and, 
and  here  on  the  Mraea  ia  ooe  of  Ua  |ilMrf«j|gi  iplia  with  a  4-«adi 
lens  executed  in  1883.  But  being  — yp*^  ia  oliMr  nararrhia. 
Common  made  no  attempt  to  niiaffiiiif  a  tyrteBatie  ■nrveyof  Iha 
bearens. 

Mr.  Isaac  Boberts,  of  Litierpool,  was  alao  early  at  wocli  in  the 
same  field,  and  after  prelimiaary  experiaaaita  he  acqiiirBj  a  powtt* 
fol  telescope,  vitb  wbidi  he  bagao  a  sfiteaatie  tmntj  of  Hw 
northern  hearens. 

It  required  some  time  to  find  tiw 


it  required  some  tune  to  una  lae  aeeeaaary  neaaa  and  apo*- 
ratus  to  begin  tbe  realiatioa  at  aiy  ideas  at  the  Cbpe,  but  at  laat 
the  work  was  started  in  the  hugintmig  of  1885  on  tbe  foflora^r 
definite  phin,  viz.  to  oomplKe  the  cartography  of  tite  beareoa  fnMH 
20°  south  of  the  Equator  to  the  Sooth  Pole,  and  so  aa  oaftaioly  1^1 
include  all  stars  to  the  9tb  magaitirfe. 

The  reasons  for  the  adoptioa  of  this  plaa  wen  the  foUowiog : — 

Tbe  celebrated  aatwjuuiaer  Argeknter  charted  the  bearctts  oa 
thi«  scale  from  tbe  North  Pole  to  the  Equator,  and  tbe  work  has 
recently  been  extended  to  20'  sooth  of  the  Bqoator  by  MkaatM, 
the  pupil  and  sucoessor  of  Argefawder. 

Argelander'a '  Durcfamnfterong,'  as  it  is  called,  bas  f umisbed,  ever 
since  the  date  of  its  pobiieatioa,  the  aooieadatafe  of  all  the  Gainter 
stars  employed  in  tbe  daily  opefaftioaa  of  aatiuuuuty ;  it  bas  fur- 
nished the  working  catalogues  wbidi  are  <'awatial  for  the 
exact  determination  of  tbe  plaees  of  aO  than;  stars ;  it  bas  eivea  _^ 
the  first  accurate  data  for  determining  the  distribtition  of  the  fttars 
according  to  magnitude  and  apparent  poaition  iu  tbe  iusvens.  and 
is  the  first  M>lid  existing  basis  for  founding  any  tbeorr  as  to  tbe 
constitution  of  tbe  stellar  unirerse.  To  complete  the  *  Durchmua- 
terung '  for  the  remaining  portion  of  the  beaveos  was  theralbfe  liie 
most  pressiug  need  of  modem  astronooiy.  I  eomraeoced  the  wock 
in  1885  br  the  aid  of  photography.  I  hope  in  two  or  three  jears, 
if  I  hare  the  honour  of  lecturing  again  in  this  theatre,  I  shall  then 
be  able  to  tell  voa  that  the  work  in  question  is  finished. 

I  should  here  explain  that  mere  pictures  of  the  stars  are  of  com- 
paratively little  value,  or  rather  of  abuat  the  same  value  to  an 
astronomer  as  a  series  of  charts  of  ports  of  the  world  would  be  to 
a  sailor  if  there  were  no  lines  of  latitude  or  longitude  marked  upon 
them. 

The  erery-day  useful  part  of  the  '  l>urchmnsterung '  is  the  cata- 
logue giving  tbe  positions  and  magnitude  of  all  tbe  stars.  That 
work  is  rapidly  advancing  in  tbe  bands  of  my  able  and  enthusiastic 
friend.  Professor  Kapteyn  of  Groningen,  who,  with  the  aid  of 
three  assistants,  has  undertaken  to  devote  five  or  six  years  of  his 
life  to  tbe  muasurement  of  tbe  Cape  photogll^ha  aod  tbe  oompu- 
tatioQ  of  tbe  results. 
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When   this  has  been  finished,  as  I  venture  to  think  it  also  will 
be  within   live  _vear8,  astronomers  will   be   in  possession  of  th 
preliminary   survey  of  the  whole  h<»aven8  which   is  necessary 
the  rnorc  rcfinetl  and  elaborate  researches  which   must  follow 
results  of  the  Paris  Congress. 

[To  be  continued.] 


CORRESPONDENCE. 
To  the  Editors  of  •  Ttic  Obgetvatory: 

The  Colixur  of  Achernar. 

GEHTI,EirEN, — 

The  recent  interesting  discussion  in  the  '  Obsenatorr,* 
the  anppoficd  change  i7i  the  colour  of  Siriiu,  may  perhaps  excn 
the  following  nccouut  of  a  rather  remarkable  instance  of  tlilTeren 
ill  the  determinations  of  the  colour  of  a  bright  star  by  differ 
observers. 

I  was  considerably  surprised  a  day  or  two  ago  to  find  thebrighli 
iirst-niagnituile  star  <i  J?ri(/rt;i»  included  in  Mr.  Charabors's  "  WorF 
ing  Ciitalogue  of  lied  Stars,"  pubhshed  in  the  April  number  of  i 
'  Montlily  Notices,'  as  being  "  rcH,''  because  ray  own  impivssia 
of  the  colour  of  this  star  hatl  been  entirely  different.  It  is 
No.  28  of  Birmingham's  Catalogue  of  Red  Stars,  and  in  the  no 
to  this  Catalogue  is  described  as  "  roth,"  on  the  authority  of  Eng 
mann,  and  with  the  reference  to  A.  N.  1828.  In  1886  Adit 
was  examined  by  nie  for  colour  on  two  occasions,  with  the  followii) 
results  : — On  Feb.  9th  of  that  year,  with  a  2j-in.  refractor, 
star,  when  rather  low  down,  was  called  "tlushed  white;"  and  on 
Fob.  28,  with  an  opera-glass,  it  was  described  as  "  silvery  white." 
Jn  the  '  Uranometri.T  Argentina,'  Gould  remarks  that  "  Arhrmar 
is  at  present  a  white  star  without  appaivnt  tinge  of  anv  sor^ 
These  later  observations  are  all  so  entirely  different  from  Eng 
mann's  description  of  "  roth,"  that  any  additional  estimations 
the  colour  of  the  star  would  be  of  much  value,  especially  if  ma 
at  about  the  same  period  as  his  observation.  Are  there  any  su 
in  existence"?  It  would  obviously  lie  of  importanr-e  to  know 
under  what  condilions,  instrumental  and  atmospherical.  Eng 
mann's  observation  was  made.  I  have  not  immediate  acee.**  to  tt 
no.  of  the  A.  K.  in  which  it  appeared.  Perhaps  some  one  betti 
favoured  will  kindly  give  the  necessary  information. 

Yours  faithfully. 

Wort  Brighton.  A.  ST4NLET  WlLLUilS. 

1887,  M»y  13. 

P.S. — The  following  errata  in  the  '  Observatory  '  for  April  bid 
escajied  my  notice.     In  the  table  of  transits  on  p.  193,  Mar.  291 
should  be  13"  25°";  April  21  should  be  April  20. 


IS  25° 
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TV  9ttr  lAkade  *5797»T— Mt  144S  lad  a  aimw  eatapt 


"       '    "  B  fiaran 


By  aeaM  of  tlw  »4Mk  ugaatumri  m4  tke  fkr  aMewwtei  I  ol»> 
tained  taa  nwi  Hi  at  tniuila  of  Ae  atar  aad  tke  pkaeC's  first  limb, 
with  1  <irrw|wiitJinft  laimi  la  at  Jftwceof  «tnrhiBrtinn  of  the  star 
and  the  aootfc  bmL  The  |riaiM^a  uf|ioaitkiM  taok  plaoe  oaH  two 
hoars  pxenooilj  to  tfae  uLimatiiiat,  ao  Aat  botb  tke  eaat  and  weak 
limbs  appeared  eqoallf  aharplj  dBfitted.  Tte  reeoltiag  ooordiaataa 
of  the  planet's  oeatee,  wioometed  for  parallax,  are : — 

April  21'  10^  59"  20*  Windaor  Meu  Time  (Planet— Star)  Am 
=  +  5*-98,  a2s— 4"-?.  From tlieaareaalta, tfae aeoiidiameter of  the 
planet,  and  its  bonrijr  aotioo  aa  gifoa  is  tfca  Naatieal  Almanac, 
it  would  appear  that  at  ooojanetion  in  right  aeeension  ahout  fiT« 
hoars  later  the  star  woold  be  aeeo  a  tittle  off  the  planet*  eoutli 
limb.  The  star  »aa  of  a  pale  blae  colour  aa  coatnuted  with  oaa 
of  the  satellites  xerj  close  to  it,  which  presented  a  Yellowish  lin^ 
The  skj  shortly  afterwards  became  orercast.  JoBif  Tuibvtt. 

WmiaoT.  V.  S'.  Walei. 
^^       1U7,  April  15. 

Lalande  18069. 
I      Oextlemeit, — 

H  On  July  nth  last  year  I  made  micromotor  comparisons  of 

Hnnot  V.  18S6  (Brooks  No.  i)  simultaneously  with  four  stars, 
one  of  which  I  could  not  find  in  any  of  my  catnloj^ucs.  Tlio  tliree 
other  stars  were  Nos.  18013,  18030,  and  18069  "f  Lalmido"*  i<«t»- 
logue,  and  of  these  the  last  gave  for  the  right  ascension  of  the 
comet  a  value  greater  by  more  than  two  seconds  of  timo  than  that 
yielded  by  the  others.  At  the  close  of  my  observations,  publiiihpd 
in  No.  2768  of  the  '  Astronomische  Nachrichten,'  1  hinted  i»t  a 
considerable  proper  motion  in  the  right  ascension  i>f  No.  1 8069 ; 
and  it  appears,  from  a  remark  in  the  same  publication,  that  Dr. 
Kuntz  hail  already,  from  a  comparison  of  posit ioiid  ^ivcn  by 
Lalaude,  Bessel,  and  Santini,  suspected  a  not  uiiitii]i<irtiiiil  propor 
motion.  I  availed  myself  of  the  opportunity  ilunn^;  tho  prcNunt 
month  for  observing  this  star  with  the  3-inch  tnmslt  iiisliMiiinnit 
in  the  meridian,  and  the  following  ore  the  separate  n'sultn  for  muuu 
right  ascension  for  i887'o: — 

h  m     • 

April    9   93  24-51 

»     10   9  3  2457 

.,     IS    9  3  24-69 

..     19   9  3  24  <SS 

Mean    ....     93  24-61 

Adopting  the  approximate  position  of  the  star  for  the  middle  epoch, 
1843-5,  ^'^•i  Peters'  elements  for  the  same  time,  1  get   +2*-9039 
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for  the  aiinuikl  precession  in  K.A.     The  R  A.,  brought  up  from 
Lalande's  Catalogue  to  i8S7'o  by  this  precession,  is  gf'  3"  26'-S9^^j 
which  exceeds  the  recently  observed  value  by  2**28.    I  have  neithe^H 
Bessel'a  nor  Santini's  catalogues  in  my  observatory,  so  that  I  mb^^ 
unable  to  compare  their  positions  with  those  for  the  extreme  years. 
Some  of  your  readers  can,  doubtless,  supply  the  intermediate  co- 
ordinates as  given  by  the  last-mentioned  two  astronomers. 

''"'X:I,^Z'^  JOB.  TBBB.XT.  1 

z8  Andromedce.  ^H 

Oemtlemex, —  ^H 

My  tirst  suspicion  of  variability  in  this  star  was  on  the  jotft^^ 
Novemljer,  1886,  when  it  striK-k  me  as  looking  brighter  tliau  I 
thought  it  uaunlly  was.    A  careful  exuminaticHi  of  my  observation* 
gives  only  small  evidence  of  variability. 

The  comparison  stars  used,  and  thmr  assumed  magnitudes,  tro 
as  follows : — 

•  Andr 4-39 

r  H    4'S8 

V-Peg 5-07 

78  Peg 5-08 

82  K 5-II 

»  H    5-34 

.  These  magnitudes  are  taken  from  the  average  of  all  autlioritk 
given  in  thcv  Harvard  '  Annals,'  together  with  the  *  TJranoroetri* 
Oxoniensis,'  but  modified  so  as  to  bring  them  into  accordance  with 
the  average  of  my  observations. 

The  resultmg  magnitudes  of  28  Andromedas  are  given  iD  th» 
following  Table : — 

Magnitude.  Weight. 

1886,  November  30.  4-98  10 
December  a.  5-18  i© 
December  23.  5-18  10 
December  24.                   5-20                 lo 

1887,  January  29.  5-16  8 
January  30.  5-22  10 
February  11.  5-17  j 
February  14.  yn  a 
February  19.  5-26  10 
February  21.  5-30  10 
February  28  5- 13  ^ 
March        13.                   5-27                   3 

The  differences  shown  are  slight,  and  are  probably  no  ptmSu 
than  may  be  caused  by  errors  of  observation,  with  the  exceptionl^H 
the  first,  which  seems  too  great  to  be  so  accounted  for.     I  am  nB^B 
able  to  see  any  evidence  of  the  period  being  short,  or  of  the  jtar 
being  of  the  Algol  type,  as  suggested  by  Mr.  Espin ;  indeed  my 
own  idea  was  that  its  variation  was  more  likely  of  the  contrarr 
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alMlBdkr  • 


character,  and  that  it  ■figlrt  ka»«  1 

increase  of  brigbtneaB,  in  the  aime  wsj  ai  tkm  Umyim.aij  fian  are. 
Tbia  idea  oorarriag  to  lae  m  tbe  ut  ef  DnnlKr  1886,  I 
examined  tbe  atar't  ^ectnun  witii  mue  nt  Bnmwa^m  ■riniatara 
spectroacopes  oa  a  4J-iack  refeaebir,  bat  could  aot  we  anjtUng 
remarkable  in  it. 
Snodsrfaiid.  lUi.  fmm  t.  T.  W.  BiCKHOCBK. 


Proposed  Somendatmn  for  Stmr-cUamn. 

Qvmxuxs, — 

I  notice  a  letter  witli  abow  hniiTin|^  in  the  June  niuaber  of 
the  '  Obserratorr,'  and  should  like  to  make  a  few  remark*  in 
reference  thereto.  And,  in  the  fizat  place,  I  wooM  thazik  Mr. 
Backhouse  for  his  friendlr  exitidaBi,  beeaoae  it  mahlrin  ne  to  toock 
upon  several  points  which  wen  inmfficientij  dealt  with  in  mj 
|>aper  to  the  E.  A.  S. 

As  to  the  complementaty  tints.  The  diagram  was  so  arranged 
t»  to  place  the  spectrum  o(doan  at  equal  intervals  around  the  circle ; 
the  intermediate  divisions  being  occupied  br  the  ifubordioate  tints 
derived  from  them.  Then,  finding  orange  and  blue  came  eiactly 
opposite,  1  inadvertently  assumed  the  other  complementariea  to  do 
likewise,  on  a  srmmetrical  plan.  I  discovered  the  mistake  after- 
wards (but  too  late  to  rectifj  it)  when  consulting  a  work  on  my 
shelves.  However,  the  remaining  complementaries  require  shifting 
one  division,  the  opposed  pairs  being  then  as  follows  : — 

E  +  BG  :  Y  +  BP  :  YG+T  :  G  +  PE. 

After  all,  this  was  but  a  minor  detail  in  my  scheme ;  and  so  it  may 
as  well  be  omitted,  as  it  does  nat  affect  the  utility  of  the  plan  in 
of  her  respects. 

With  regard  to  the  definition  of  violet  as  a  "  bluish-purple,"  1 
certainly  dissent  from  Mr.  Backhouse.  I  have  alwavs  understood 
violet  to  be  a  primarj-  colour ;  and  cannot  conceive  of  its  being 
bluish-purple,  which  would  imply  that  it  was  compounded  of  these 
two  tints.  It  was  a  moot  point  with  me,  when  filing  upon  the 
names  to  be  adopted,  whether  I  should  say  "  purplish-red  "  and 
"  bluish-purple,"  or  "  violet-red  "  and  "  bluish-violet " ;  but  euphony 
and  popular  usage  decided  me  in  favour  of  the  former.  To  l» 
strictly  consistent,  I  ought  to  have  kept  the  other  terms ;  and  I  now 
regret  not  having  done  eo.  But  as  n  regular  series  of  observations 
on  star-colours,  in  which  the  new  noniendafure  is  employed,  has 
been  for  some  time  in  progress  (by  myself  and  others),  I  do  not 
think  it  expedient  to  make  alterations  which  would  lead  to  inevilablo 
confusion.  So  far,  the  proposed  system  lina  worked  \vi>ll,  in  tlto 
bands  of  several  observers  ;  and  the  ease  with  which  the  iii(i'>- 
pendent  cstimfitea  can  be  reduced  to  mean  results  is,  I  vfutuni  to 
submit,  a  practical  proof  of  its  8upf>riority  over  the  old  pl.'iii  of 
arbitrary  names  and  vague  dencriptious.  1  have  not  met  with  Prof. 
Eood's  book,  and  so  am  in  tutal  ignorance  of  how  far  his  plan  of 
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If 

«=  ruddy   white. 

G' 

OrE' 

=  cinnamon  „ 

BG' 

Or' 

=  creamy      „ 

B' 

OrY' 

=  chrome      „ 

BP' 

Y' 

=  yellowish  „ 

V 

TG' 

=  olive          „ 

PE' 

arranging  the  colours  agrees  with  mine,  but  will  try  to  get  •  ri^ 
of  it  by-»ud-by.  ..^J 

1  may  now  supplement  my  paper  in  the  '  Monthly  Notices  '  H^| 
giving  the  approximate  equivalents  of  the  tints  in  grade  1,  sua?" 
being  understood  as  white  with  the  smallest  discernible  trace  o( 
colour : — 

=  greenish  white. 
=  glaucous       „ 
=■  bluish  „ 

=  purplifh        „ 
=  lilac  „ 

=  pinkish         „ 

In  actual  practice  I  find  it  difficult  to  distinguish  more  than  about 
half  of  these  delicate  tints  that  diSer  so  little  from  each  other;  but 
the  scheme  would  scarcely  have  been  complete  witliout  them,  and 
other  obseners  may  be  more  fortunately  gifted  in  their  appreciatioa 
of  minute  traces  of  colour. 

Eespecting  the  suitability  of  the  incandescent  electric  light,  1 
spoke  from  a  considerable  experience  of  its  use  in  my  oiservatorri 
and  1  think  the  drawbacks  to  its  application,  if  there  are  any,  nin  le 
readily  surmountrd.  With  a  good  constant  battery,  such  as  may 
be  obtained  at  the  present  time,  its  variations  of  intensity  are  very 
small,  and  would  not,  I  believe,  seriously  affect  the  relative  ttDts 
seen  by  it.  1  might  add  that  Prof.  Piazzi  Smyth,  in  his  'JUadcirs 
Spectroscopic,'  sjDeaks  highly  of  its  eiiiciency  iu  colour  work.  Aud 
1  was  able,  when  trying  the  experiment  some  time  ago,  to  mv 
Admiral  Smyth's  chromatic  diagram  nearly  as  vtell  by  its  aid  as  in 
daylight.  Yours  faithfully, 

W.  S.  Fnxsxs. 


NOTES. 

Madhas  Meiuman  Ctbcle  Obsxbvatiokb. — This  volume  con- 
tains the  results  of  the  Meridian  Circle  Observations  made  during 
the  years  1862,  1863,  and  1S64,  which  Mr.  Pogron  has  at  length 
been  able  to  publish.  We  are  given  no  very  definite  informatioD 
as  to  the  reason  of  this  great  delay,  but  in  a  letter  addressed  to 
Sir  M.  E.  Grant  Duff,  late  Governor  of  Madras,  which  standi  ot 
the  beginning  of  the  volume,  Mr.  Pogson  speaks  of  "  tlio  removal 
of  certain  aibitrary  and  suppressive  restrictions  "  as  faa\-ing  enabled 
him  to  proceed  with  the  publication  of  the  Madras  Observations. 
The  Transit-circle  with  which  the  obsenations  were  made  has  an 
object-glass  of  5^  indies  aperture  aud  a  circle  of  42  inches  dia- 
meter, and  was  brought  into  use  in  May  1862.  The  objects  selected 
for  obsenation  were  the  brighter  stars  down  to  the  5th  magnitude, 
the  Moon  and  moon-culminating  stars.  Mars  and  the  stars  observed 
with  him  at  successive  op[)08itions,  minor  planets,  and  as  rnanj 
anonymous  stars  of  more  thau  120''  N.P.D.  as  could  bv  found,  flfl 
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than  the  8th  magnitude.  The  volume  before  us  contaitia  the 
i«8ult«  of  star  obsen'ationB  onlj,  and  exhibits  the  star  ledgers  and 
annual  catalogues  in  separate  form.  As  these  separate  annual 
catalogues  are  now  of  very  doubtful  utility,  on  account  of  the  un- 
precedented delay  in  their  publication,  it  would,  we  think,  have 
beea  a  much  wiser  and  more  economic  plan  to  have  printed  the 
separate  annual  results  and  the  combined  general  catalogue  in  one 
volume,  as  was  done  in  the  case  of  the  Pirst  Armagh  Catalogue 
and  the  Glasgow  Catalogue,  than  to  issue  successive  volumes  of 
annual  results  to  be  followed  by  the  general  catalogue.  The  latter 
is  the  only  volume  of  the  series  likely  to  bo  of  use,  and  its  further 
delay  is  much  to  be  regretted. 


BoTAL  Obbebvatobt,  GEEiarwicH. — ^The  Report  of  the  Astro- 
I  nomer  Boyal  to  the  Board  of  Visitors,  referring  to  the  year  ending 
I  May  20,  1887,  was  read  at  the  Annual  Visitation  on  Juno  4.  The 
regular  subject*  of  observation  with  the  transit-circle  throughout 
the  year  have  been  the  iSun,  Moon,  planets,  and  fundamentiil  stars, 
with  other  stars  from  a  working  catalogiie.  On  the  conclusion  of 
the  observations  for  the  ten-year  catalogue  at  the  end  of  1S86,  a 
I  new  list  of  some  3000  stars  was  prepared  to  include  all  the  stars 
in  Groonibridge's  Catalogue  and  in  the  Harvard  Photometry 
which  bad  not  been  observed  at  Greenwich  since  1867.  It  is 
estimated  that  the  ten-year  catalogue  will  contain  about  4000  stars, 
the  total  number  of  observations  being  about  40,000  in  each'  ele- 
ment. The  number  of  transits  observed  during  the  year  with  the 
transit-circle  was  6366,  and  the  number  of  circle  observations  5983. 
Five  determinations  of  the  flexure  of  the  transit-circle  have  been 
made  since  the  last  Eeport,  the  resulting  values  being  —  o"*i6, 
+o"'i3,  — o"-is,  — o'-i7,  and  — o"-i3.  It  has  been  considered 
better  not  to  apply  any  correction  for  flexure,  as  distinct  from  the 
the  M— D  correction.  The  value  of  the  latter  correction  for  1S86 
is  -}-o"-oo6-l-o"-73i  sin  Z.D.  The  value  found  for  the  co-latitude 
from  the  observations  of  1886  is  38^  31'  22"-03  ;  the  correction  to 
the  tabular  obliquity  of  the  ecliptic  is  +o"'65  ;  and  the  discord- 
ance between  the  results  from  the  summer  and  winter  solstices  is 
— o"'25.  The  mean  error  of  the  Moon's  tabular  place  (computed 
from  Hansen's  lunar  tables,  with  Newcomb's  corrections)  is  -(-o'ozq 
in  B.A.  and  -f-o""34  in  longitude.  The  mean  error  of  tabular 
N.P.D.  is  —  o""66.  The  south-east  and  ijbeepshank's  Equatoreals 
are  in  good  order.  Observations  of  comets  have  been  continued 
with  the  latter  instrument,  whilst  with  the  former  determinations 
nf  the  motions  of  stars  in  the  lino  of  sight  have  been  made  as  in 
recent  years.  The  observations  of  Sirius  since  the  date  of  the  last 
Beport  indicate  that  the  apparent  displacement  of  the  F  line 
(which  was  originally  towards  the  n>d  and  subsequently  towards 
the  blue)  is  now  insensible.  The  displacement  of  the  F  line  in  the 
spectnim  of  Algol  has  been  measured  as  frequently  as  possible 
during  the  winter  months,  in  order  to  ascertain  if  any  evidence 
could  be  obtained  of  rapid  orbital  motion  such  as  would  result  from 
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the  h3rpothesi8  of  the  variability  of  Algol  being  caused  by  tl 
transits  of  a  large  Bntellite.     There  are  indicatiuns  of  a  variation 
the  motion  in  the  line  of  sight  corresponding  to  orbital  motio: 
having  the  same  period  as  that  of  the  star's  variability, 

A  photographic  corrector,  consisting  of  a  concave  crown  ani 
convex   flint  lens  (in    contact),   placed  about  30    inches   within 
the  focus,  has  been  applied  to  the  telescope  of  the  South-east 
eqiiatoreal  to  correct  the  chromatic  aberration  of  the  obiect-glaH 
for  the  photographic  rays  without  alteration  of  the  focal  lengt' 
A  Dallmeyer  doublet  (formerly  used  in  the  photoheliograph) 
been  employed  to  enlarge  the  primary  image  about  7  J  times,  so 
to  give  on  the  photographic  plate  an  image  on  a  scale  of  a))ou< 
0'4S  in.  to  one  minute  of  arc,  or  15  inches  to  the  Sun's  diameter, 
A   number   of  trial   photographs  of  Castor,  y   Virginis,   Venuai 
Jupitt-r,  and  Saturn  have  been  obtained.     The  photographs  of  t 
double  stars  appear  to  be  susceptible  of  very  accurate  meaauremeni 
and  several  oE  the  photographs  of  Jupiter  show  the  four  eatollit 
the  belts,  and  the  red  spot.     A  photograph  of  y  Virginis,  showing, 
the   coropontints   widely  separated,  has  also  been    taken    at    ths 
primary    focus,   the    Dnllmej'er   eularging-doublet    having    been 
removed. 

In  the  twelve  months  ending  1887  May  20,  photographs  of  the 
Sun  have  been  taken  at  Greenwich  on  215  days,  and  of  these  42 1 
have  Iteen  selected  for  preservation,  besides  16  photographs  with 
double  images  of  the  Hun  for  determination  of  zero  of  position. 

The  areas  of  both  spots  and  I'acultc  have  continued  lo  decline 
through  1886  and  1S87,  the  tjun  being  free  from  spots  ou  61  daw^ 
in  the  year  1886.     In  the  period  of  150  days  from  1886  October  j 
to  1887  April   17  on  which  photographs  are  at  present  availab 
there  were  73  days  on  which  no  spots  were  visible  on  the  J<ua.i 
Since  April  17  there  has  been  a  revival  of  activity.     As  in    188 
the  moan  spotted  area  of  the  northern  hemisphere  bos  been  tuu 
smaller  than  that  of  the  soutbern. 
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TUE    EOCESTMCITIES    AND    LNCLrN.\T10I."B   OF    THE    AsTEBOICiX 

Obbits  •. — Prof.  Kirkwood  points  out  in  this  paper  that  the 
average  eccentricity  of  the  264  asteroids  whose  orbits  had  ln-eu 
calculated  at  the  time  of  writing  is  0-157.  This  is  about  equal  to 
the  mean  eccentricity  of  Mercury,  and  exceeds  the  maximum  of  any 
other  major  planet.  These  large  eccentricities  (which  do  not  appear 
to  vary  with  the  distance  from  the  Sun)  seem  to  indicate  that  thi 
fonns  of  the  jisteroidal  orbits  were  influenced  by  special  causes, 
With  regard  to  the  inclinations.  Prof.  Kirkwood  tinda  that  151 
minor  planets  have  inclinations  between  3^  and  11°,  and  that  the 
mean  of  the  whole  number  is  about  8°,  the  smallest  inclination,  that 
of  Maasalia,  being  o'  41',  and  the  largest,  that  of  Pallas,  about  35'^. 
Proceeding  to  discuss  the  tjuestion  whether  there  is  any  relation 
between  high  inclinations  and  grt'at  eccentricities,  Prof.  Kirkwood 
points  out  that  15  minor  planets  have  inclinations  exceeding  jo°, 
*  "  Xho  Sidereal  Menongor,'  Mny  1887. 


Notei. 


279 


^ 


jnJ  of  these  all  bat  hvo  have  large  eccentricities.  On  the  other 
•••Jid,  however,  over  50  asteroids  with  eccentricities  exceeding  0-2 
•"f  Out  found  to  liave  extraordinary  inclinations,  so  that  the  forces 
"Well  produced  the  great  eccentricity  failed  in  a  majority  of  cases 
to  cauge  high  inclinations. 

Tm  Bambeko  Obseevatort. — The  following  particulars  re- 
specting this  new  observatory  are  given  by  Dr.  Uartwig  in  a  letter 
^o  Col.  Tuptnan. 

'*  This  observatory,"  Dr.  Hnrtwig  says,  "  was  founded  by  an 
•'"I'Meur  astronomer.  Dr.  Carl  Remeis,  who  died  in  1883,  and 
^wilding  operations  will  be  commenced  this  spring.  1 80,000  marks 
''*ve  beien  apportioned  for  its  erection,  and  70,000  marks  for  in- 
*?*X»inents.  For  properly  maintaining  and  conducting  the  itistitu- 
'^^*»  50,000  marks  will  be  taken  from  revenues  duo  from  the 
**^»te,  while  the  same  source  will  provide  80,000  raarka  for  salaries 
V*  the  astronomical  staff,  and  20,000  marks  for  that  of  the  keeper 
^*^-  Besides  these  sums  there  is  n  reserve  fund  of  50,000  marks. 
^^*5  post  of  chief  astronomer  will  be  filled  by  the  nominee  of  the 
^•^ilosophical  Faculty  of  the  Munich  University  from  the  Boyal 
^^varian  College. 

"'The  apparatus  necessary  for  the  equipment  of  the  observatory 
^^''iJl.  primarily,  consist  of : — 

"(i)  A  heliometer,  aperture  7  English  inches,  by  Repsold,  similar 
"^^  that  recently  furnished  to  the  Cape  Observatory,  with  which, 
***oreover,  it  will  undertake  work  in  common. 
*     "  (2)  A  reflector,  already  at  hand,  lo-inch  aperture,  by  Schroeder, 
^»ith  filar  micrometer  by  Kepsold. 

"(3)  A  transit  instrument,  30  Paris  lines  aperture,  with  hori- 
zontal circle  after  DiiUen,  by  Repsold,  object-glass  by  Merz. 

"(4)  A  comet-seeker,    6.inch  aperture,  with  stand,  and  with 
I  ^titude  and  azimuth  circles  (like  that  in  Strassburg),  object-glass 

by  M«'rz. 

"  We  already  possess  a  telescope,  4-inch  aperture,  by  Ecinfelder 
I  and  llertal ;  two  universal  instruments  by  \lrtA  and  by  Becker; 

I  ■  telescope  by  Fraunhofer,  34  Paris  lines  aperture  ;  a  comet-seeker, 

^B     3-inch  aperture,  by  Mera. 

^H         •'  Should  we  be  successful  in  our  efforts  to  obtain  a  grant  from 
^^     Government,  we  intend  to  procure  a  6-inch  meridian  circle. 

"  No  funds  have  been  assigned  for  a  library ;  as  far  as  this  is 
concerned,  the  observatory  is  dependent  on  the  liberality  of  other 
scientific  bodies,  sister  institutions,  &c. 

"  The  heliometer  (the  largest  in  the  northern  hemisphere)  will 
be  used  for  systematically  investigating  the  parallax  ot  the  fixed 
(tars  in  common  ^nth  Gill  and  Elkin  ;  the  physical  libration  of  the 
Moon  will  also  be  subjected  to  inquiry. 

"  The  building  will  consist  of  two  towers  (from  which  the  obser- 
vations will  be  made),  connected  by  a  passage  with  a  dwelling- 
house,  which  will  contain,  in  addition  to  the  usual  residential 
accommodation,  the  work-rooms,  vi*.  coinYvv\Uv\g-TooTO,  Uhw«^, 
workshop,  and  labonlory. 


280 


Notet. 


[No.  125r 


"  The  designs  for  the  construction  of  the  obsenratory  h»TB  beea 
furnished  by  a  Strassburg  architect,  Herr  Isaleiber,  who  was  in- 
structed by  llerr  Eggert,  the  builder  of  the  Strassburg  Observatory. 

"A  hill,  with  fine  rocky  soil  6j  metres  deep,  has  been  cb 
for  the  site  of  the  obsenatory. 

"  The  accumulators  necessary  for  the  electrical  illumiuatinn  of 
the  instruments  will  bo  supplied  by  the  water  power  at  the  foot 
of  the  hill.  The  ridge  of  the  bill  lies  36  metres  above  the  surf 
of  the  river  flowing  below.  As  soon  as  the  actual  building  oper 
tions  shall  have  commenced,  I  think  of  publishing  a  short  account 
of  the  undertaking  in  the  '  Astrouomiache  Nachricliten.' 

"  Ebnkbt  Habtwio." 


Tub   Paris  Obsbrtatobt. — M.  Mouchez    has    published    his 
report,  as  Director  of  the  Paris  Observatory,  for  the  year  1886 
The  principal  meridian  work  during  the  year  was  the  obserrat 
of  Lalande's  stars  (a  work  now  approaching  completion),  to  which' 
the  great  meridian  instrument  and  the  Gambey  circle  were  devoted. 
A  grand  total  of  16505  observations  were  made  with  these  inst 
ments  during  the  year.    798  observations  of  planets  were  obtaine 
including  148  of  the  Sun  and  128  of  the  Moon.     The  garden 
ridiau  circle  was    reserved  for    researches    connected   with    MJ 
Loewy's  method  for  determining  the  position  of  close  circumpislars 
('Observatory,'  vol.  viii.  p.  313).     With  tho  equatoreals,  observa- 
tions of  comet<<,  minor  planets,  nebul.'e,  eclipses  of  Jupiter's  satel^ 
lites,  and  occultations  of  stars  by  the  Moon  have  been  obtaiaed<l4 
The  MM.  Henry  have  continued  their  work  in  tho  departmeot  of 
astronomical  piiotography  during  the  year  with  marked  sncc«ss. 
Tbey  have  obtained  numerous  photographs  of  Jupiter  and  of  the 
Moon,  as  well  as  47  plates  of  difPerent  regions  of  the  sky.     Tea 
pholographs  of  Prajsepo  have  been  taken,  which  it  is  proposed  to 
utilize  for  accurate  measurement  of  the  relative  positions  of  the 
stars  of  the  group.     Double  stars  and  star-spectra  have  also  been 
fluccessfully  photographed.    M.  Mouchez  was  awaiting  the  meeting 
of  the  then  approaching  Photographic  Conference  before  deciding' 
on  a  plan  for  the  measurement  and  reduction  of  the  stellar  photo* 
.graphs.      Some  measures  of  photographs  of   well-known  duublaj 
stars,  made  with  the  macro-micrometer  designed  by  MM.  Uenry,  j 
are  appended  to  the  report.     The  measures  made  with  this  app»-J 
ratus  are,  M.  Mouchez  says,  of  remarkable  accuracy ;  thus,  for  { 
Ursffi  Majoris,  the  mean  error  of  a  single  measure  of  distance  is 
o"-077,  and  of  position-angle  o°-55.    It  ia  hoped  that,  during 
current  year,  it  will  be  possible  to  provide  the  necessary  apparatus  ' 
for  the  carrying  out  of  M.  Loewy's  plan  for  determination  of  this 
constants  of    refraction   and   aberration   ('  Observatory,'  vol.  ix. 
p.  ]o8,  and  vol,  x.  p.  196),  with  the  great  importance  of  which  M. 
Mouchez  appears  to  be  thoroughly  impressed. 


A  New  Mujob  Planet  (No.  268)  was  discovered  on  Jun«  9  hjr 
M.  Borelly,  at  Marseilles.    It  was  of  the  lath  magnitude. 
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Annual  Meeting  of  the  Liverpool  Astronomical  Society. 

the  permiswon  of  the  President  and  Council  of  the  Boyal 
»tronotnieal  Society,  the  Annual  General   Meeting  of   the  Liver- 

E)ol  Astronomical  Society  was  held  on  .Inly  8  at  the  rooms  of  the 
oval  Aslronumical  Society  at  Burlington  House.  There  was  a 
large  attendance  of  Members.  The  Tresidont,  the  Kev.  T.  E. 
£«pin.  took  the  chair  at  3  p.m.  The  minutes  of  the  pn-ceding 
Oieeting  having  been  read  and  confinned,  Mr.  Wesley  re.ad  the 
i<l«port  of  llie  Auditors  (Mr.  W.  H.  W'esley  and  Mr.  II.  Sadler), 
front  U'bich  it  appeaivd  that  the  Society  has  a  small  balance  in 
band. 

Tn  reading  the  Annual  Report  of  the  Council,  the  Secretary, 
Mr.  W.  H.  Davies,  stated  that  very  satisfactory  progn^ss  had  been 
made  during  the  past  session,  no  less  tliau  231  Members  and  11 
Honorary  A8*io<:-i;ites  having  been  elected,  making  11  grand  total  of 
440  Mcmtier*  and  Associates.  A  most  important  branch  had  lieea 
kformed  by  the  constitution  of  the  Pcrnambuco  Branch  of  the 
rSocicty,  ronsisling  of  11 1  Members,  including  the  Emperor  of 
Bm/il  ns  Jlouorary  Associate.  Associate  branches  in  Western  and 
Hoiiihern  Australia  were  also  in  course  of  formation.  Upwards 
of  150  valuable  Iwoks  and  pamphlets  bad  been  presente<l  to  the 
Bocicty  during  the  past  session,  and  a  catalogue  01  the  library  is  in 
process  of  formation.  Special  acknowledgment  was  due  to  the 
valuable  \»ork  performed  by  the  Sections.  The  Lunar  Section  has 
undertaken  the  systematic  study  of  some  of  the  most  remarkable 
^/ormntions  on  the  Moon,  with  a  view  to  map  and  catalogue  the 
(t<*tnils  they  include.  It  is  hoped  that  before  long  it  will  be  prac- 
tirable  to  undertake  the  mapping  of  porliono  of  the  lunar  surface 
on  n  much  larger  scale  than  has  as  yet  been  attempted.  A  second 
ection  has  undertaken  the  systematic  study  of  the  colours  of  stars, 
ind  some  750  of  the  brightest  stars  have  been  examined  with  that' 
lid  ill  view,  while  Birniingham's  Red-Star  Catalogue  is  in  course  of 
evision.  In  the  Variable-Star  Section  a  close  watch  has  been  kept 
[>n  suspected  variables,  and  it  is  proposed  to  examine  double  stars 
TOL.  X.  V 
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iu  which  a  variatioD  of  light  is  suspected.  In  the  Double-!>U 
Section  measures  of  some  Jo  pairs  have  been  published  ;  and  it| 
ho])ed  that  the  remainder  of  the  first  series  of  measures  of  20 
double  stars  will  be  ready  for  publication  by  the  end  of  the  ye 
The  work  of  (he  Jleteoric  Section  has  been  very  actively  push 
forward,  and  upwards  of  300  observations  have  been  recorded." 
It  is  hoped  that  by  the  end  of  the  year  a  catalogue  of  about  1000 
radiant-jioiiits  will  be  ready  for  publication.  Owing  to  the  scarcity 
of  sun-spots  during  the  last  year,  the  Solar  Section  has  but  little 
to  report.  A  set  of  disks  has  been  published  for  determining  the 
positions  of  sun-spots.  The  Planetary  Section  has  been  divided, 
two  subsections  (one  devoted  to  the  study  of  the  planet  Jupiter, 
the  other  to  that  of  Saturn)  having  been  created.  The  red  spot 
and  the  markings  on  the  planet  Jupiter  are  at  present  being  care- 
fully watched,  and  a  report,  embodying  the  chief  results  obtained, 
will  be  drawn  up  for  the  Society  at  the  fiirst  meeting  in  the  autumn. 
A  series  of  illustrated  papers  on  this  subject  will  be  published 
throughout  next  session.  It  is  intended  to  devote  s|)ecial  attention 
to  the  apparent  rapid  changes  in  the  details  of  the  ring-svstem  and 
the  shadow  of  the  ball  on  the  rings  of  the  planet  Siitum.  The 
Comet-seeking  Section  will  commence  systematic  work  in  Aug 
A  u  iKlucntional  Section  has  been  formed  for  the  purpose  of  relievia 
the  strain  upon  the  other  sections,  by  assisting  the  beginner  untiT 
he  becomes  suflictently  advanced  to  take  a  satisfactory  part  in  the 
work  of  some  particular  section.  This  department  will  incla 
instruction  in  the  general  outlines  of  astronomy,  and  in  elementa 
optics  so  far  as  relates  to  telescopic  and  spectroscopic  work.  The 
report  concluded  by  t*?ndering  the  warmest  thanks  of  the  Counejl 
to  tlie  Council  of  the  Hoyal  Astronomical  Society  for  their  courtesj 
iu  permittiug  the  Annual  Meeting  to  be  held  in  their  rooms. 

The  Eev.  T.  E.  Es])in  read  the  Observer's  report.  He  said  thai 
n  large  inimber  of  Members  had  availed  themselves  freely  of  the 
means  of  verifying  observations  afforded  them  under  sections  1 
and  2  of  bye-law  xi.,  and  the  correspondence  had  been  beavy  ;  in 
every  case,  however,  the  large  aperture  of  the  telescope  had  enabled 
him  to  verifj-  the  observation.  The  work  done  under  section  3, 
which  states  that  the  Observer  shall  undertake  some  systematic 
work  for  the  Society,  has  been  chiefly  searching  for  red  stars  and 
reobserving  tho«e  already  known,  with  a  view  to  the  new  edition  of 
Birminghanr  s  Ked  Star  Catalogue,  which  is  now  weU  in  hand.  Up 
to  the  present  time  over  220  new  red  stars  had  been  discovered. 
Iu  >'oveml)er  last  a  spectroscope  was  devised  capable  of  showing 
star-spectra  to  the  9th  magnitude,  and  now  every  new  red  star 
detected  was  observed  with  the  s])ectro8eope  as  well.  During  the 
past  year  87  stars  with  remarkable  spectra  of  type  iii.,  and  23  of 
type  iv.,  were  detected.  A  description  of  the  spectroscope  baa 
been  published  in  the  *  English  iJlechanic.'  Some  of  the  results  of 
the  work  done  had  been  published  privately,  and  most  of  the 
later  obsenations  in  the  pages  of  the' Astrouomische  Nachrichten.' 


Aug.  1887.]    PkBtagrwpkf  mppAed  to  Attnnomy. 
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The  tistul  Tariable>«tmr  obserraHons  had  hiren  forwurdiMi  to  ll&r> 
rard  CoUi^ge,  mad  are  nov  in  print.  Two  long-jieriixl  vanabiM 
had  been  ifiacormd,  and  a  new  star  of  the  71)1  mn^iittiilo  in 
Crgnus,  which  has  now  fiided  to  helow  the  icfh  iimgrnditlo. 

It  w«s  resolved  that  the  reports  of  the  Council  iiiul  Spocial 
Obeerrer  should  be  printed  in  the  '  Journal '  of  the  Soriety. 

A  somewhat  desultory  conversation  ensued  on  fho  quiistion  of 
the  abolition  of  the  post  of  Special  Observer  ami  the  niloption  of 
a  common  seal  for  the  Society :  and  in  the  end  Ixith  riiie^tious  wore 
deferred  for  the  further  considerarion  of  the  t'ouucil. 

Thanks  were  voted  to  the  Auditors,  contributors  to  tho  Journal, 
Directors  of  Sections,  the  President,  the  Scrutinoers  of  the  linllot, 
and  to  the  Council  of  the  Bojal  Astrono'iiical  Society  for  the  use 
of  their  rooms. 

The  followinij  members  and  honorary  usiociatos  of  tho  Society 
wi^re  declared  elected  as  Oflicers  and  Council  for  the  coniing  ve.nr  :— 
Pretidenl,  Mr.  Denning;  Vu-f-Presidintts,  Mr.  Elger,  Hov.  T.  K, 
Espin,  Mr.  Gore,  and  Mr.  New  all ;  Sjiffinl  Ohgfniri;  Mr.  dill  1 
fi'/i'tor,  Mr.  ^^ttdler ;  Librarian,  yir.  Delieux  ;  .Vi'ciy/nrv  and  Trrn- 
turer,  Mr.  W.  H.  Davies ;  Council,  Miss  E.  Bnnvu,  Miijors  Miirk- 
wick  and  'NValson,  .Mes.srs.  Ra^-khouso,  Culver,  Dcniii",  (Jill,  Hii.'KS, 
Lvun,  Monck.  Oliphant,  and  Tarrant.  As  ri'pnviontatives  for  iho 
Peruamlmco  Branch,  Messrs.  Elger  and  Franks.  Diiucttrx  of  Sec 
tiona — v*5olar.  Miss  Brown;  Lunar,  Mr.  IvljiiT ;  Mi'tcoric  and 
Comet-seekinj;,  Mr.  Denning;  Coloured  .Star,  Nlr.  I'"ninkn ;  Donhli) 
Star,  Mr.  Tarrant;  Variable  8tar,  Mr.  Ooro ;  I'-diicatioiial,  5Ir. 
Gill ;  Planetary  (Jupiter),  Mr.  DiMMiing. 

Mr.  Wassell  read  a  paper,  illustrated  by  diagrams,  on  "  Methods 
of  working  aud  testing  .Spwula." 

The  Meeting  adjourned  at  5.30  p.m. 


The  Applications  of  Phologruphy  in  Ailrononiy, 

[Cuntiiiii»l  fruiii  |i.  172.1 

BtTT  to  return  to  the  work  (hat  was  nieftTuvhilo  Iwing  done  in  Pari* 
by  tho  brothers  Paul  and  iV(is|i(.>r  Ifi'tiry. 

These  astromnucrs  had  bet'U  cnyufji'd  Minco  187 1  in  the  con- 
Btruction  of  charts  ot  tlio  Ecliptic  by  the  oliJiT  proenssus  of  obiter* 
vation,  but  when  they  reached  that  portion  of  tho  heaviuKt  whoro 
the  Milky  Way  crosses  the  I'Vliptic,  the  niin)lM»r  of  staro  IxH'umo 
so  overwhelming  that  the  tri.sk  of  rhartinj;  Hm-inntl  ahnr)i«t  too 
great  for  hunmo  patience  nnil  skill,  Bi[t.  lurluniitr-ly  tlm  tinin  had 
come  when  dry-plate  photofjniphy  could  l>e  calli'd  iu  to  aid,  and 
this  aid  was  in  the  haudu  of  ni(?ii  xingularly  c<>iii[)i-l4'n(.  to  di'vulDp 
such  an  opportunity  to  t!ie  tullfst  e.xtetiL,  Thi'  hrolhiTH  llfury 
bad  long  aspired  to  bennt  only  distinguished  pracliciil  aslroiioinern, 
but,  following  the  traditions  of  Huvghcns  and  ihii  Ili-rMc^hids,  they 
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desired  also  to  be  the  artists  of  their  own  optical  means.  BoudiI 
together  by  strong  brotherly  aSection  and  commou  tastes,  gift( 
alike  with  practical  talents  of  a  high  order,  and  with  ao  eiierj 
and  determination  of  character  that  permit  no  obstacle  to  i 
these  men  thus  happily  united  have  devoted  the  spare  hours  of 
their  busy  astronomical  duties  at  the  Paris  Observaton,-,  tir-tt 
the  study  of  optics,  and  afterwards  to  the  grinding  and  pnlishlii 
of  lensi?s  ami  specula,  which  have  won  for  them  a  now  world-wide" 
reputation  as  oi>ticiaus  of  the  highest  rank. 

I  had  the  pleasure,  a  few  we«ks  ago,  of  vi.siting  the  modest 
workshop  attached  to  their  house  at  Moutrouge^  aud  I  shall  not 
soon  forget  that  visit,  nor  the  many  lussona  moral  as  well  as  prac- 
tical which  1  learned. 

Every  detail  of  their  process  of  working  has  been  evolved 
themselves ;  they  employ  no  assistant,  and  their  every  npplianoei 
simple  and  practical  in  a  degree  which  1  can  only  compare  witbl" 
simple  aud  practical  character  of  the  men  who  designed  it. 

8uch  were  the  men  above  all  others  to  develop  the  applicaliou  ( 
photography   to  the  charting  of    the    heavens.      They  hail 
appreciation  of  the  value  of  the  work  which  they  were  about  I 
uudertake,  they  had  the  fullest  knowledge  of  the  requirements ( 
the  case,  and  they  had  the  practical  skill  which  enabled  tbein  I 
perfect  the  necessary  apparatus.     Their  first  attempts  were  i 
with  a  tele8C0[>e  of  8i.\  inches  aperture   (the  object-glass  lielit 
specially  ground  for  photographic  work),  and  the  tube  was  tem- 
porarily adapted  to  an  existing  equatorial  stand. 

With  an  exposure  of  forty-five  minutes,  pictures  of  Btar!<  \v«l 
obtained  to  the  12th  magnitude,  in  which  the  star  disks  wer»  qii' 
round  and  sharply  defined. 

Tully  appreciating   the  beauty  of  this  result,  and  seeing 
importance,  Admiral   Mouehez  boldly  faced  many  aduiiui^ftmti 
ditticulties,  and  accepted  without  delay  the  proposals  of  the  brolb 
Henr>'  to  construct  an  object-glass  of  thirteen  inches  aperture 
about  1 1  feet  focal  length,  ns  well  as  the  offer  of  M.  Gautierl 
mount  the  same  on  a  suitable  stand.     The  new  instruweut 
mounted  in  May  18S5.    A  photograph  of  the  complete  lustru 
is  now  on  the  screen. 

Both  from  an  optical  as  well  as  a  mechanical  point  of  view,  1 
new  instrument  was  admirably  adapted  for  its  intended  work,  iuid 
the  results  oljtaiued  by  the  brothers  Henry,  and  rapidly  |)ublisij 
and  circulated  by  Admiral   Mouehez,  at  once  astonished  and 
lighted  the  astronomical  world. 

1  now  show  a  few  of  the  more  remarkable  of  these  star  pictum 
on  the  screen.  ^~ 

After  such  results  as  these  there  was  no  longer  room  for  douh 
delay.     The  exquisite  precision  of  these  pictures,  the  sharpness  I 
roundness  of  the  iiuages  of  the  stars,  and   the  results  uf  act 
mi'iiHiireinent  on  the  plates,  proved  that  all  necessary   acctuvcy 
had  been  attaiaed. 
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The  mpftns  of  rapidly  obtMnine  the  date  tar  an  accunte  sunrer 
of  the  heavens  oa  a  very  large  aciue  were  now  within  ihe  reacfa  of 
astronomers,  and  the  time  for  decisitre  actum  had  arrired. 

The  work,  however,  was  too  extensive  to  be  undertaken  at  a 
single  obeervatorv,  or  even  bv  a  single  countrr,  and  it  was  agreed 
on  all  haiuU  that  international  co-operation  was  essential  for  iU 
executdon  in  a  sufReiently  short  space  of  time. 

I  need  not  enter  into  the  details  of  preliminary  i*oD$ultation 
or  correspondence,  but  at  last  a  time  was  fisetl,  and  invitations 
were  issued  by  Admiral  Mouchez,  Director  of  the  Paris  Obser- 
vatory, under  the  auspices  of  the  Paris  Acuiemy  of  Sciences,  for 
an  International  Congress  of  Astronomers  to  be  held  at  Paris. 

A  preliminary  committee  having  arran^jed  the  tjenend  ortler  of 
business,  the  Cougrevs  was  opened  on  the  i6th  April,  and  its 
thoroughly  representative  character  will  be  understood  from  the 
following  statement  of  the  nationalities  of  the  tnembers  present: — 


France    zo 

England  and 

Colonies ....  8 

Germany    . . . .'  6 

Russia    3 

Holland 3 


C.S  America . . 

Austria 

Sweden 

Denmark    . . . . 

Belgium 

Italy   


3  ,     Spain I 

2  ;  Switzerland    .  .  1 

2  I  Portugal     ....  I 

2  Brazil t 

t  Argentine    Ite- 

I  I         public I 


Before  the  Conference,  a  great  many  people,  I  will  not  say 
astronomers,  held  that  the  chief  object  was  to  ]>liotograph  as  many 
stars  as  possible,  and  simply  preserve  these  pliites  or  issue  photo- 
graphic copies  of  them,  so  that  astronomers  of  the  I'litiiro,  by 
merely  comparing  one  of  these  originals  or  copies  with  a  .similar 
photograph  of  the  same  part  of  the  sky  taken  50  or  too  years 
hence,  would  ttud  out  what  stars  had  clmnged  in  position  or  mw^- 
nitude,  or  whether  any  new  st.ir  hud  appeared. 

There  is  no  doubt  this  was  the  vimv  of  the  popular  writers — it 
is  very  easily  understood,  and  it  sipppiils  very  direct Iv  to  tliniinagi- 
nntion.  Such  a  prnjoct  alone  would  no  doubt  liiivci  Imil  ^reat 
importance,  and  would  probably  iti  (Iii>  future  Imve  brouglil  to  light 
a  great  many  very  iiiteresling  isulated  fivcta. 

But  for  the  broadi-r  and  more  relini'd  purposes  of  astronomy, 
for  the  discussion  of  such  great  ([ueslioris  ns  Mm  miiliotr  >t^  the 
solar  system  in  space,  the  cunimnu  niovi<3in.'nt  of  tiirgn  gronpi*  of 
stars,  the  accurate  dyterniinaliou  of  precessitHi,  mid  the  gtMicral 
refinement  of  astronomy  of  procisiiiii,  those  luore  pictures  would 
have  no  value. 

It  was  essential  fur  lIll'^e  larticr  and  nioi'n  pornuvni'nl  ly  im- 
portant ends  that  all  data  should  be  providi'd  Hjr  llm  inost  nilliiod 
delerminatiou  ol!  Ihe  ah»olai<  position  of  any  star  npun  any  plain. 
This  view  was  endorsed  by  the  Congress. 

The  objects  of  the  survey  of  the  heavens  lo  Im  carrii'd  out  were 
defined  ultimately  thus  : — "To  make  a  photographic  chart  of  the 
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sky  for  the  present  epoch,  and  to  obtain  tlie  data  for  i^ 
the  positions  and  magnitudes  of  all  the  st.-irs  to  thi.<  14th  n: 
as  that  magnitude  is  at  present  defined  in  France. 

At  present  there  are  no  exact  detertoinutions  of  stellar 
tilde  to  that  order  of  faintness,  and  the  considerations  which  1 
guid'?d  the  Conference  were,  that   stars   which    are  called   14'fc 
magnitude  are  photographed  by  the  Henrys  with  an  exposure! 
about  15  minutes  of  time.     With  such  an  exjxjsui'e  the  timt;  n 
quin-d  for  the  work  (•ontemplaf<Hl  by  the  Coiipn^ss  would  not  btj 
too  great,  but  to  d'-niand  long  exposures  would  lend  to  the  low  ofl 
many  phites  by  interruptions  from  clouds.  &c.,  and  would  imiiuijl 
prolong  the  time  re(|uired  for  completion  of  ti>e  whole  work.    All 
It  is.  the  number  of  stars  photographed  to   1 4th   ni.igmlude  »ill| 
number  about  za  millions. 

It  was  seriously  urged  that  stars  to  the  15th  or  even  i6th  mai 
nitiide  and  higher  should  be  photographed,  but  it   was  felt  tb»t 
there  was  n-al  danger  of  failure  in  an  atteui]it  to  do  too  much. 

It  no  doubt  produces  a  strong  effect  on  the  imagination  to  I 
told  that  astronomers  iiiv  to  b«!  engaged  on  making  charts  of  '» 
sky  which  will  contain  60  or  100  millions  of  stars,  or  photosraplv 
ing  stars  on  their  plates  which  cannot  be  seen  at  all  in  the  id« 
powerful  telescopes.     There  is  thus  a  strong  temptation  to  yieWt 
this  demand  for  sensation,  to  produce  a  few  astonishing  plates  will 
the  loss  of  much  precious  time,  and  to  sacrifice  the  real  prog 
of  astronomy  to  the  love  of  the  marvellous.     Besides,  what  ari»yo 
to  do  with  pictures  of   100  millions  of  stars  when  you  have 
them  ?     What  would  be  the  u^e  of  pictures  of  all  these  stars,  unl« 
at  some  future  time  a  sufficient  uumbtjr  of  astronomers  were  I 
arise  to  compare  similar  photographs,  taken,  say,  one  hund 

years  hence,  with  the  photogra(ih8  taken  in  our  day  ?     I  am  hap 

to  think  that   the  number  of  men  who  devote  themselves  to  the 
pursuit  of  astronomy  is  on  the  increase ;  but  1  have  no  desire  tliat 
the  numl)er  of  men  in  Great  Britain  who  occupy  themselves  exclfl 
sively  with  astronomy  w ill  ever  correspond  with  that  in  the  Roato^ 
island  of  Laputa,  as  described  by  Dean  Swift,  where  all  the  men 
were  exclusively  occupied  with  astronomy,  and  had  to  be  flapp 
on  the  hetid  with  little  bladders  containing  parched  |)eas  to  arod 
them  from  their  abstract  occupations.     And  yet,  unless  sometl 
of  this  sort  happens,  I  see  no  adequate  prospect  of  the  utilizatf 
of  pictures  of  loo  millions  of  stars. 

The  Congress,  therefore,  very  wisely  limited  their  chart  ph 
to  the  14th  magnitude.  But,  as  was  well  said  by  M.  Bouquet^ 
la  Grve,  it  was  not  nei'essttry  to  summon  fifty  or  i^ixty  ostronoml 
to  a  Congress  to  arrange  for  taking  mere  pliotogrnphs  of  stars — s 
number  of  photographers  provided  with  instruments  like  the  Henrvs 
could  have  done  all  that  without  a  congress.  It  was  very  strongly 
felt  that  the  true  i-amn  d'flre  of  the  Conference  was  to  secure 
astronomical  data  precise  aiid  exact,  as  the  operations  of  astio- 
Domers  should  be. 
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Accordingly  they  resolved  that: — 
^B"  In  addition  f  o  the  duplicate  series  of  plates  ginng  all  the  stars 
^Sthe  >4th  magnitude,  there  should  be  a  series  of  plates  of  shorter 
exposure  to  insure  a  greater  accuracy  in  the  micrometric  measure- 
ment of  the  standard  stars,  and  to  render  the  (.'onstructiou  of  a 
catalogue  possible.  The  plates  intended  for  the  formation  of  the 
catalogue  shall  contain  all  the  stars  to  the  nth  tnavnitude  in- 
clusive." That  is  to  say,  it  was  determined  to  catalogue  tin- 
absolute  places  of  stars  to  the  nth  magnitude. 

But  no  photographic  plate  of  itself  gives  us  any  information 
about  the  absolute  places  of  stars,  thoiigli  it  gives  the  means  to 
determine  the  relative  positions  of  tiii>  stars  on  the  limited  area  of 
each  plate ;  you  must  trust  to  the  oid-fasliiimed  meridian  obsor- 
ratious  to  determine  the  obsolute  places  of  the  brighter  stors  on 
each  plate,  and  then  measure  the  position  of  the  fainter  stars 
^^tive  to  the.se  standard  stars. 

^tKon*  if  a  plate  is  exposed  long  enoiigli  to  get  satisfactorj'  pio- 
^fce«  of  stars  to  the  14th  magnitude,  the  images  of  the  Eitandard 
•tars  of  the  7th,  8th,  and  9th  magnitude  will  not  have  the  highest 
perfection,  and  consetiuently  the  places  of  the  fainter  stars  cannot 
be  measured  relative  to  the  ill-delined  standard  stars  with  the 
highest  precision. 
This  n-ill  be  evident  if  we  examine  actual  photographs. 
One  illustrates  a  short  exposure  ( i   minute),  the  other  a  long 
exposure  (30  minutes).     The  short  exposure  gives  sharp  deiinition 
of  the  brighter  stars,  the  long  exposure  brings  ijito  view  a  much 
greater  number  of  stars,  but  the  sharp  definition  of  the  brighter 
stars  is  completely  lost.    Therefore  if  we  wish  to  have  determina- 
tions of  abtolutc  positions,  we  cannot  have  long  exposures. 
The  meaning  of  the  series  of  plates  of  short  ex[)osure,  and  show  - 

t stars  only  to  the  i  ith  magnitude,  is  thus  explained  : 
f  stars  to  nth  magnitude  there  are  about  ij  millions  in  the 
and  a  catalogue  containing  all  these  stars  may  be  considered 
complete  for  the  practical  pur^xises  of  astronomy,  because  that 
magnitude  is  the  faintest  which  can  l>e  measured  with  accuracy  in 
the  larger  class  of  equatorials  usiiiilly  employed  in  working  obser- 

rries. 
need  not  enter  into  detail  about  the  technical  means  which 
■re  to  be  taken  for  eliminating  the  various  sources  of  error,  such 
aa  contraction  of  the  photosraphic  film  in  course  of  development, 
and  so  forth.  All  these  points  have  been  considered  by  the  Con- 
gress, or  put  into  the  hands  of  specialists  when  it  appeared  that  any 
partieuLir  point  required  further  sjwcial  study,  and  they  are  too 
technical  to  be  entered  upon  here.  The  chart  of  stars  to  the  14th 
magnitude  will  be  of  importance  for  many  purposes,  such  as  the 
search  for  minor  planets,  and  the  trans-Neptimian  planet,  for 
variable  stars,  and  for  data  as  to  the  law  of  di^stribution  of  stars  of 
the  higher  order  of  magnitude.  But  1  do  not  hesitate  to  soy  that 
the  work  which  astronomers  of  future  generations  wUl  be  most 
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grateful  for,  and  which  will  most  powerfully  condnoe  to  the  pro- 
gress of  astrouomy,  will  not  be  the  chart  but  the  catalogue. 

And  now,  Lndics  and  Qcullemoii,  I  have  dmgs^^-d  you  through 
what  I  ftiar  has  so  far  beeu  a  weary  account,  to  bring  you  to  an 
apparently  very  tiniuteresting  conclusion. 

Catalogues  aud  figures  are  not  niatt<^rs  of  much  popular  intcirst, 
and  yet  from  such  uninviting  material  has  been  built  up  thefiur 
structure  of  the  exact  astrouomy  of  the  present  day;  and  out  of  j 
such  nmterials  have  been  evolved  the  facts  which  appeal  so  strongly 
to  the  minds  of  men,  and  most  strongly  so  because  men  know  that 
the  concliii>ion8  rcHt  not  on  mere  imaginings  alone,  but  on  solid 
facts  aud  figures  also. 

But  now  iLS  to  (he  ])ractical  execution  of  this  useful  work.    After  \ 
bU  the  preliminary  details  of  the  operations  have  been  fully  dii- 
cuBsed — when  the  instruments  have  Iteen  designed  and  made, md j 
the  mode  of  working  and  the  method.-*  of  measurement  and  I 
tion  have  beeu  devised,  the  practical  execution  of  the  work  1 
one  long  round  of  routine  labour,  requiring  skilled  and  caKifan 
superintendeuce  it  is  true,  but  still  routine  work  of  a  very  trring 
character. 

Such  work  never  has  been,  and  never  will  be,  the  occupation  of 
the  amateur  or  sinclc-hauded  astronomer.     Essential  as  such  \rorl 
is  to  the  progress  of  astronomy,  it  can  only  be  executed  at  regultf' 
Gk)vemment  establishments,  and  therefore  the  conclusions  of  the 
Conference  will  have  to  be  submitted  to  the  various  Govemmentij; 
and  the  necessary  votes  of  money  must  be  secured.     France  ha 
already  definitely  .sanctioned  the  funds  for  four  photographic  tel^ 
scopes  of  the  kind  which  the  Conference  fias  decided  to  adopt  f 
the  work.     Aud  we  cannot  doubt  that  the  modest  cl^'ms  whi«| 
will   be  made  on  England's  treasury  for  her  share  iu  this 
work  will  be  liberally  responded  to. 

But  there  are  other  applications  of  photography  to  astronon 
which  have  a  daily  grosvinsj  importance.     It  was  desirable  that  i 
Conference  should  recognize  this  work,  and  establish  relations 
thoae  engaged  upon  it. 

Accordingly  the  following  resolution  was  passed : — 

"The  Congress  expre.sses  the  desirability  of  there  beingasp 
committee  which  shall  occupy  itself  with  the  applications  of  pho 
graphy  to  astronomy,  other  than  the  coustruction  of  the  chart, 
recognizes  the  importance  of  these  applications  and  the  relatid 
which  it  is  desirable  to  establish  between  different  kinds  of  wo 
The  Congress  request  Messrs.  Common  and  Jaussen  to  unde 
the  realization  of  this  proposition." 

At  first  sight  this  may  ap|)ear  a  somewhat  barren  rvsolutioa 
but  indeed  it  is  not  so.  It  must  be  remembered  that  the  Congn 
■was  convened  for  the  purpose  of  discussing  a  special  object ;  it  had 
arrived  at  definite  conclusions  and  recoraniendutions  in  eonuectiao 
with  that  object,  and  it  was  felt  that  to  go  beyond  that  obj 
might  imperil  the  adoption  of  its  recoromendnlions  by  the  v« 
Goremments. 
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But  in  the  hands  of  meu  like  Common  nnd  Janssen  the  resolution 

the  Conference  is  not  likely  to  be  a  biirreii  one,  indeed  it  is  cer- 

kin  that  it  will  not  be  so,  for  they  are  already  taking  ste|)8  to  unite 

JloMf-workers  in  this  field. 

"hir-ir  Cominiltee  will  associate  itself  with  those  who  are  en- 

wl  upon   the  Charts,  and  will  follow  up  in  detail  and  with 

fial    instruments  and  methods  the  subjects  of  interest  which 

jin  lime  to  lime  will  Ix"  encountered  by  the  routine  workers. 

So  remarkable  has  been  the  progivss  of  the  miscellaneous  appli- 

ktioii  of  photoi;r;i])hy  to  astronomy  within  the  pa^t  year,  that  some 

auut  of  it  is  essential  to  bring  the  history  of  the  subject  up  to 

For  example  we  liave  the  recent  work  of  Professor  Pritchard,  of 
ford. 

He  has  applied  phot^igraphy  during  the  past  year  to  the  most 
fined  and  ditlicult  problem  of  practical  astronomy,  viz.  the  deter- 
ination  of  the  annual  parallax  («.  e.  the  distance)  of  the  fixed 
rs.  lie  hivs  selected  for  experiment  the  interesting  double  star 
Cygni.  One  of  the  original  negatives  of  the  series  is  now  on 
;  screen.  This  star,  as  is  well  known,  was  selected  by  Bessel, 
account  of  its  large  proper  motion,  as  the  most  suitable  star  for 
\  first  experiment.  It  was  probable,  because  its  large  apparent 
lOtion  among  the  stars  was  so  great,  its  real  distance  from  us 
lie  less  than  that  of  stars  of  less  B])parent  motion.  Bessel'a 
ations  with  the  Konissberg  heliometcr  proved  this  to  be  the 
and  his  discussion  of  these  observations  first  convinced 
omers  that  the  measurement  of  interstellar  sp.ices  was  a 
problem  not  entirely  beyond  their  reach. 

Prof.  Pritchard  has  now  photographed  the  star  during  a  whole 
ear.  and  within  a  few  days  he  promises  that  we  shall  have  the 
suits  of  his  measurements  of  the  plates.  It  will  be  of  great 
teresf  to  compore  his  results  with  previous  indopeudent  deter- 
iuntions  of  the  parallax  of  the  same  star  made  by  other  astro- 
nomers with  different  means:  but  it  will  bo  still  more  interesting 
for  the  future  of  astronomy  to  compare  the  amount  of  accuracy 
which  the  photographic  method  affords,  as  compared  with  the 
older  existing  methods.  From  preliminary  results  published  by 
prof.  Pritchard  we  are  led  to  expect  a  very  high  accuracy  from  the 
pew  process. 

I  So  far,  however,  as  present  experience  goes,  we  shall  not  be 
able  to  apply  this  new  method  to  the  measurement  of  the  parallax 
lOf  very  bright  stars,  because,  when  the  plates  have  been  exposed 
long  enough  to  obtain  pictures  of  the  fiiint  comparison  stars,  the 
idisks  of  the  brighter  stars  liecome  too  large  and  ill-defined  for  exact 
aneasui-ement.  It  may  be  that  this  obstacle  will  yet  be  overcome, 
put  at  [)re«ent  it  has  still  to  Ixi  faced. 

I  Ou  the  question  of  the  comparative  merits  of  refractors  and  re- 
Hecturs  as  the  proper  instruments  for  photographic  use,  very 
blaborate  comparison  has  been  instituted,  and  much  discussion  has 
Ihu  held. 


I 

a 


Photography  applied  to  Aitrorwmy.      [No. 

From  the  simple  facts,  that  the  best  work  yet  done  has  bew 
done  in  stellar  phot-ogrnphy  by  refractors,  and  that  they  are  in 
many  ways  more  convenient  and  simple  in  use  than  reflecting 
telescopes,  the  Paris  Congress  unanimously  adopted  the  refrai'tor 
aa  the  instrument  to  be  adopted  for  the  international  «tar  obart6. 

But  here  is  a  very  remarkable  picture  taken  vrith  the  Oiforf 
reflector,  which  shows  star-disks  very  sharp  and  very  round  over  a 
very  large  field  of  view,  nz.  eighty  minutes  of  radius. 

In  the  photography  of  special  objects,  such  oa  star^ clusters  aixi 
nebulte,  much  hua  been  done. 

Common's  exquisite  photograph  of  the  great  nebula  of  Orion  yi 
have  seen  before  in  this  theatre,  and  for  exquisite  beauty  of  defi 
it  has  never  been  surpassed.     But  of  this  we  may  be  sure  thi   __ 
if  llr.  Common  is  spared  in  health  and  strength  to  complete  thff 
great  reflector  of  five  feet  aperture  upon  which  he  is  now  engaged* 
that  photograph,  beautiful  as  it  is,  «-ill  be  far  surpassed.  ^ 

Here  is  a  photogra[)h  of  the  same  object  by  Sir.  Robert*, 
short  is  the  proportional  focus  of  his  telescope,  so  sensitive 
plates  he  has  employed,  that  the  detail  of  the  brighter  parts  hi 
been   completely   burnt  out ;  but  we  have  faint   outlying  detail 
which  is  not  at  all  shown  in  Mr.  Common's  photographs.  ^^ 

Here  is  another  photograph  of  the  same  object  by  Profeast^H 
Pickering,  taken  with  a  four-lens  objective,  of  eight  inches  apertuT^^ 
and  very  short  focus,  and  including  a  field  of  5  dagreea  square, 
Exposure  8a  min.     This  shows  what  can  be  done  with  auch  aco 
bination. 

In   1885  the  brothers  Henry,  photographing  the  Pleiades 
November  i6th,  discovered  a  new  nebula,  m-ar  the  bright  star  Mi 
in  the  group.     Here  on  (he  screen  is  a  copy  of  the  original  negi 
tive  by  which  the  discovery  was  made.     You  observe  the  nebul 
like  a  filmy  projection  from  one  of  the  stars. 

After  the  nebula  had  been  discovered  by  photography  it 
found  to  be  visible  in  the  great  telescope  of  30  indies  nf>ertur«» 
Pulkowa.     But  to  ditcovcr  is  one  thing,  to  see  after  discoverr 
another. 

Strangely  enough  this   new  nebula  was  really  photographed, 
fortnight  before  its  discover}-  at  Paris,  by  Professor  Pickering 
Cambridge  in   America.      In   exhibiting  the  phologmpli    to   t 
National  Academy  of  Sciences  five  days  before  Henry's  discovetyJ 
Professor  Pickering  pointed  ont  the  "  wing  "  attached  to  the  st.ir 
but  there  was  only  one  plate  shown,  and  the  im]>^e^8ion  was  (h 
the  mark  was  due  to  a  defect  in  the  gelatine  film. 

Here,  however,  is  another  picture  of  the  Pleiades  taken  at  Ciii 
bridge  Mith  the  same  instrument  and  an  exposure  cf  eighty-t 
minutes,  which  shows  nebulosity  about  more  than  one  star  of  t 
group. 

And  here  b  a  copy  of  a  negative  by  Mr.  Roberts,  of  Live; 
with  an  espoaure  of  three  hours.     The  star-disks  are  of  cou 
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Jarge  and  iU-deftned :  but  the  quantity  of  nebula,  invisible  to  tbo 

^■e  in  the  largest  telescopes,  is  quite  Hurprising. 

■These  photugraphs  appear  to  prove  conclusively  that  the  nebula 
and  the  8ta.nt  in  this  group  are  one  system  ;  the  doctrine  of  chauoes 
ivndors  it  almost  an  impossibility  to  suppose  that  such  a  sym- 
metrical arrangement  of  nebulous  matter  with  respect  to  the  stars 

Mpuld  exist  by  chance,  if  the  stars  were  projected  in  front  of  a  fur 

Bstaut  backgroiuid  of  nebulous  matter. 

Here   is  a  photoj^ph  of  the  stars  surrounding  the  celebrated 
Tarinble  star  i;  Argus,  taken  at  the  Cnpe  with  the  telescope  of  9 

■bches  aperture,  generously  presented  to  me  for  such  work  by 

|u.  James  Nasmytli.  The  nebula  .-iurrounding  this  star  is  very 
fiiint  compared  with  the  Orion  nebula,  and  it  seems  to  be  deficif'ut 
in  actinic  rays,  and,  besides,  the  telescope  is  intended  for  stellar 
photography  by  its  long  focal  lengtli,  and  not  for  nebula-,  which 

Require  a  shorter  proportional  focus — /.  c  more  intrinsically  bril- 

■knt  image. 

"  Still  there  is  the  nebula,  and  1  believe  this  is  the  only  existing 
pbotogra|)h  of  the  object.  The  exposure  was  z  j  hours,  and  yet 
although  the  original  negative  has  been  enlarged  four  diameters  the 
star-disks  remain  well  defined.     The  corresponding  region  of  the 

ifcy  is  less  than  the  Moon's  apparent  diameter,  and  of  the  many 

^Botixands  of  stars  visible  on  the  photograph  not  a  single  one  is 
visible  to  the  naked  eye.  The  star  »j  Argus  was  in  1843  nearly 
the  brightest  star  in  the  heavens,  in  fact  second  only  to  Sirius ;  it 

I  now  between  the  7th  and  8th  magnitude. 
Here  is  a  star-cluster  in  Argus.     The  star-disks  are  not  so 
irply  defined,  but  the  original  negative  has  been  much  magnified 
bring  out  the  star-disks. 

Here  is  a  photograph,  also  taken  at  the  Cape,  of  the  wonderful 
cluster  u  Centauri.     It  is  (he  finest  globular  cluster  in  the 
ivens,  and  1  do  not  know  tJiat  I  have  ever  seen  the  separation 
the  central   stars  so  distinct  with  the  eye  as  they  are  in  this 
botograpli.      Perhaps    by    photographing   we   shall   learn    what 
sot'ions  occur  in  each  duster.     This  negative  has  been  enlarged 
four  diameters  from  the  original. 

Here  is  a  photograph  of  the  well-known  cluster  in   Hercules, 
taken  by  Mr.  Uoberts  of  Liverpool,  and  a  still  more  wonderful  one 
Mar  the  Henrys  of  Paris.     They  must  be  magnified  more  highly  to 
^pfe  any  idea  of  their  quality. 

When  the  objects  are  bright,  such  as  bright  double  Ktars,  or 
alanets,  or  the  Moon,  we  can  enlarge  the  image  produced  by  the 
Jescojje,  by  aid  of  a  swondary  magnilier. 

Because  of  the  greater  si/.e  of  the  original  pictures  thus  produceil, 

ke  granulation  of  the  photographic  film  interferes  to  a  less  extent 

the  detail  of  the  picture.     Of  cour.se,  this  advantage  is  pur- 

ed  at  the  cost  of  a  longer  exposure,  because  the  same  amount 

_  it  is  spread  over  a  larger  area  of  the  sensitive  plate,  and  eon- 

jnently  the  "atne  nrea  of  the  film  receives  less  intense  light. 
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Witb  very  briijlit  olijocts,  such  as  the  Sun,  Moon,  and  planets,  t 
is  of  little  consequence,  and  may  l>e  an  ad\  outage,  oji  perniitti 
mope  accunite  retjulalion  of  the  exposure. 

Here  is  a  picture  of  the  Sun  photographed  by  M.  Janssen 
Meudou,  near  Paris.     The  exposure  is  less  than    i-ioooth  of 
second  of  lime.     -•Vud  here  is  an  enlarged  photograph  of  the  sai 
spot,  showing  an  amount  of  detail  which  no  artist  could  convey 
hand  and  eye,  nor  could  he  emulate  the  absolute  accuracy  of  t] 
photograph. 

Here  are  some  photographs  of  the  planet  Jupiter,  taken  at  Pi 
the  original  image  being  niaj^nitied  t8  times. 

Here  is  anotner  showing  the  remark.ihle  red  spot — vou  even 
have  before  your  eyes  evidence  of  the  rotation  ot . I  upiier  on  it«axis 
by  the  change  in  the  position  of  the  spot  during  the  s.ame  eveni 

This  spot  appeared  in  1878  and  measured  about  30,000  miles 
length  by  7000  miles  in  breadth.     It  became  of  a  deep  r>3d  coloi 
in   1879,  and  for  tiie  three  following  years   was  a  most  striki 
feature  in  the  planet.     It  almost  faded  entirely  in  1S83.  but 
again  K^come  nearly  as  bright  n.s  it  was  in  1882. 

Miss  Clerke  tells  the  story  most  admirably  and  sufrgiestivelv  i 
the  last  edition  of  her  '  History  of  .Vsl  ronomy,'  to  winch  work 
would  refer  those  of  my  hearers  in  whom  these  beautiful  photi 
graphs  may  excite  a  suHicieut  interest. 

To  enter  fully  into  the  matter  would  demand  a  lecture  to  itself 
and  the  miuutc-hand  of  that  inexorable  clock  warns  me  that  I  taW 
move  on. 

Here  are  some  photographs  of  Saturn. 

Here  are  some  photographs  of  double  stars.  One  of  the 
y  Virgiuis,  taken  at  Greenwich,  is  the  best  photograph  of  a  doul 
star  that  I  know. 

Last  of  all  1  come  to  the  most  recent  revelations  of  the  po 
of  photography  as  an  aid  to  astronomy.  Dr.  Henry  Draper, 
1872,  was  the  first  to  photograph  the  lines  in  the  spectrum  of 
star,  but  his  admii-able  investigations  were  interrupted  by  death 
1882.  In  18S6,  his  widow  placed  in  the  hands  of  Professi 
Pickering,  of  Harvard  College  Observatory,  in  Amerii-a,  not  o 
an  ample  sum  of  money  for  the  purchase  of  costly  apparatus,  hi 
also  made  a  libfral  provision  for  carrying  on  the  work  of  phot 
graphic  spi'ctroscopy  as  a  memorial  to  her  husband.  So  noble 
gift,  and  the  cvecutiou  of  so  pious  a  purpose,  could  not  have 
placed  in  abler  or  more  active  hands. 

Within  the  past  few  weeks  we  have  received  the  first-fruits 
the  Henry  Draper  Memorial  Fund. 

When  I  began  pre])!iratiou  of  this  lecture,  I  cabled  to  Profewi 
Pickering  a  re(|uest  for  some  glass  copies  of  his  original  uegati 
He  liiiitlly  complied,  and  they  arrived  this  morning.     Time  oij] 
permits   me   to   show   them    ni|)idly,   but    those    who   remem 
Dr.  Huggiiis's  lectures  on  stellar  spectra  in  this  theatre,  will  reo 
nizo  the  enormous  importance  of  such  pictures  as  these. 

The  ingenuity  oi  tW  tiAo^\.i6<JL  \ii«,\.ViQd&.,  the  extraordinary  succei 
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^^Htt-iuned,  the  promise  of  rich  harvest,  exceeding  our  highest  pre- 
^Brious  expectations,  which  the  results  afford,  are  themes  upoa  which 
one  could  dilate  for  hours. 

Here  we  h.ive  the  spectra  of  the  distant  stars  whose  actual  disks 
we  can  never  hope  to  see,  registering  in  these  rhythmical  lines  the 
•tory  of  their  constitution  and  temperature,  with  un  accuracy  and 

■precision  which  not  many  years  ago  we  should  have  been  glad  to 
ohtain  in  the  records  of  the  spectrum  of  our  own  Sun. 

And  this  is  not  all ;  not  only  have  we  such  results  for  a  few 
stars,  but  wo  are  promised  "  th.it  the  complete  work  will  include  a 
catalogue  of  the  spectra  of  all  the  stars  of  the  6th  magrn'tude  and 
brighter,  a  more  extensive  catalogue  of  spectra  of  stars  brighter 
than  the  8th  magnitude,  and  a  detailed  study  of  the  spectra  of  the 
bright  stars.'"     These  are  Prof.  Pickering's  own  words. 

What  Prof.  Pic-kering  promises,  we  know,  from  long  experience, 
that  he  will  perform.  We  may  also  well  say  with  him,  that  "  a 
field  of  work  and  promise  is  open,  and  there  seems  to  be  an  oppor- 

nity  to  erect  to  the  name  of  Dr.  Henry  Draper  a  memorial  such 
•8  heretofore  no  astronomer  has  received." 

There  is  in  England  wealth  enough  and  to  spare.     Many  a  rich 

an  dies  puzzled  how  to  dispose  of  his  money  ;  and  there  is  many 
a  living  man  who  would  gladly  give  for  such  an  object  if  he  knew 
how  to  do  so.  There  is  field  enough  in  astronomy,  and  there  are 
men  enough  in  England  to  do  the  work.  I^et  us  hope  they  will 
receive  aid  such  as  Prof.  Pickering  has  received  ;  and  having  done 
so,  they  will  give  an  equally  good  account  of  their  stewardship. 

The  misccllaueous  applications  of  photography  to  astronomy  offer 
a  field  so  full  of  promise,  so  certain  of  immediat«  reward  to  those 
who  are  possessed  of  the  necessary  originality  and  the  means  to 
carry  out  their  ideas,  thot  there  is  more  hope  of  private  entei-prise 
in  that  direction  than  in  tbe  more  routine  work  of  star-charting. 

But  tempting  as  these  fields  are,  brilliant  and  interesting  as  are 
the  discoveries  to  be  found  in  them,  there  is  in  the  work  instituted 
»y  the  Paris  Congres.s  an  element  that  cannot  be  overlooked  and 
which  compels  attention — it  is  this,  the  question  of  lapse  of  time. 
~lvery  year  that  passes  ofter  that  work  has  been  carried  out,  in- 
creases its  value  and  importance;  every  year  that  we  neglect  in 
"oing  it  will  be  a  repro.ich  to  the  astronomers  of  the  day.  Into 
[•II  the  great  problems  which  that  work  is  destined  to  solve,  the 
element  of  time  enters — and  time  lost  now  in  such  work  can  never 
be  recalled. 

Of  the  Congress  itself  I  would  say  a  few  last  words.  Its  pro- 
ceedings were  characterized  by  an  earnest  spirit  of  work  and  entiri? 
Absence  of  international  jealousy.  Our  reception  by  the  French 
vras  cordial  and  hospitable  in  the  highest  degree,  the  decisions  of 
ithe  Congress  were  almost  unanimous,  and    were  marked    by   a 

oderation  and  judgmeut  which  must  render  them  acceptable  to 
,he  responsible  authorities  of  the  various  Govprnments. 

Lastly,  I  would  add  that  the  good  will  which  pervaded  the 
meetings,  the  general  success  of  the  Congress  as  a  whole,  were  in 
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Ohaervations  of  Cumet  1886  e  {Pinlaij).    [I^o.  13/). 


a  great  degree  due  to  the  general  influence  oE  the  single-heart«>(l, 
earnestj-mindod  man  who  convened  it — Adtniral  Mouclie/.. 

D.  Gill. 


Observations  of  Comet  1886  e  [Finlay), 

(Made  at  Sydney  Oljsorv.ilory,  18S6,  with  the  iij-incb 
equatoreal  and  filar  niicToraeter.) 


1886,  Sydney  M.T. 


Oct. 
Oct. 
Oct 
Oct. 
Not, 
Not. 
Not. 
Not, 
Dec. 


d  h  m     » 

26  8  56  lo 

27  8   18  56 
18  7  36  II 

»9  8  4^  54 

3  9   14  i6 

9  8  46  13 

16  S   56  13 

30  8  50  14 

9  8  38  36 


Star. 


No. 
Comp*. ' 


Comet— Star. 


^a. 


JJ 

7 
4 
4 
5 
10 

5 

7 
6 


111      a 

+   '   54'3' 

—  II  30-67 

-  S  5o-3» 

-  4  4773 

-  5 

—  o 

—  10 


A(t. 


Comet's  apparent 


-   3 


ii'09 

3o'95, 
858  -  s 
51JO  J  +  ii 


h  m     •       [      o      , 
+  36  37"95  '*  3»     4'67  ;— »6  ai 

—  7  57-3»   18  35  4179  -»6   iS 

—  II   58'oo  18  39  »3-«3   —26  14 

—  16  37'9i   iS  43  2570  —26     9 
+  12  4167  19  3  21-54   -IS   39 

—  II    14-98   19  28  37-05   —14  46 
25-71   20  47  48-i>  1—20  12 


-   6  4535  - 


0-60 
3"»3 


7  43-07   -18  38 
53  33"»9|-«4  »5 


470* 
6-91 
6-»5 
16-31 
5S-56 
39-1 

19+* 
>45 


Ob- 


Adopted  Mean  Places  for  i886*o  of  Comparison  Stars. 


8tM. 


b    in  ■ 

18  30  867 

18  48  1171 

18  48  11-71 

18  48  11-71 

19  8  31*92 
19  29  6-29 

10  57  5499 

11  II  33-5- 
22    o  16-74 


Bed. to 
opp. 
plivce. 


I 

+  1  69 

+  »7S 
+  174 
+  1-72 

+  i7« 
+  i7> 
+  r8o 
+  1X0 
+  1-90 


I. 

Bed.  to 
opp. 
pisoe. 

0       1 

»5  45 

«'7-S9 

+  8-48 

26  16 

13-11 

+  8-87 

16  26 

i3'ii 

-(■  8-86 

26  16 

13-11 

+  8-87 

25  17 

6-70 

+  9-81 

-24  58 

5  »9 

+  1049 

20  18 

18-15 

+  13-08 

18  27 

42-51 

-t-'J«3 

'4  »5 

19-81 

+  1513 

AutboritiM. 


• 


Stone.  101 31 ;  Sydney  tnuuL-citd^ 

10/4/87. 
Uelb.    960 ;    Curdob*    On.   Cit 

2;874',  Stone.  10184. 
Melb.   960;     Cordobo    0«n. 

15874;  Stone,  10184. 
Melb.    960 ;     Cordoba   Oca. 

25874;  Stone,  10284. 
2nd  Bndclifl'e  Cat.   1835 ;  TanuU 

8193;  Stone,  10446. 
Greenwich  new  y-yvnr  0»t  2151 

Stone,  10580. 
2nd  Rnd.  Cftt  2050 ;  Oreeow,  J- 

ypurCnt.  1969;  Stone,  Hit;. 
dps  Cat.  1 850, 41 5 1 ;  Oreav.  iie< 

7-year,  2411. 
Oreenwich  new  7-ye&r  Cat  S51I 

Slouc,  1 1 609, 


ObaerTationi  corrected  for  Befnuition,  but  not  PaniUsx.    Comet  raint  and 
amaU;  no  nuoleiu  wen.    ObaerreN:  B.  =  Rui«ieU;  P.  =  Pollock. 
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kl'Ue  |)ln(.-es  of  the  comparisuu  stars  have  been  taken  from  the 
>dem  catulognee,  and  the  mean  position  derived  from  these  has 
en  used.     The  places  of  No.  i  found  in  this  way  were  so  dis- 
rdant,  that  it  was  observed  with  the  Sydnej-  transit-circle  on 
april  19,  1887,  and  the  declination  then  found  difl'ered  ouly  o"-o6 
from  that  given  in  the  Cajx?  Catalo|b,T.ie ;  tlie  position  given  is  the 
mean    of   the  Cape  and  Sydney  observations,  the  others   being 
rejected.    The  reduction  of  these  observations  has  been  unavoidably 
Hiehiyed.  H.  C.  BuBBtrLL. 

^H  Sydney  Obserratoty,  1887,  May  5. 

^^  Braun's  Theory  0/  tfte  Sun  *, 

The  following  is  an  abstract  of  Dr.  Braun's  theory  of  the  Run  as 
set  forth  in  his  recent  work  ou  Cosmogony,  which  we  noticed  in 
the  '  Observatory  '  for  May,  p.  200  : — 

According  to  dyn.iinical   principles,  a   self-attracting   gaseous 
maaa  is  in  stable  e(iuilil)rium,  if  the  potential  heat  increases  as  we 
approach  the  surface  :  a  contrary  distribution  would  occasion  a 
itftte  of  luistable  equilibrium.     Xow,  in  surh  a  gas,  the  pressure, 
which  is  due  the  conversion  of  potential  into  actuiil  heat,  in- 
from  the  surface  to  the  centre,  and  we  lire  led  to  conclude 
from  the  lieginniug  the  heat  of  the  central  portions  is  given 
at  more  freely  than  that  of  the  outer.     Owing  to  this  cause,  then, 
lie  potential  heat  increases  as   we   proceed  outwards,  and  equili- 
is  stable.     But  in  dealing  with  a  body  like  the  Sun,  we 
aust  consider  radiation,  which  affects  cliielly  the  bounding  layers, 
ad  diminishes  their  potential  heat  below  that  of  the  more  interior 
jions.     Such  layers  are  in  a  condition  of  unstable  equilibrium, 
which  the  least  cause  may  disturb.     The  result  is  that,  after  cool- 
ing, they  sink  down  until  they  reach  denser  strata,  whilst  their 
place  Is  supplied  by  glowing  masses  thrown  up  to  the  surface. 
^—^ihese   last  constitute   the    so-called    "  rice-graiiis  "  or  "  willow- 
^■ieaves,''  whereas  the  descending  colunius  form   the  "  lieseau  pho- 
^H^wberique,"  the  two  giving  rise,  by  their  combination,  to  the 
^HplBnlated  or  mottled  appearance  of  the  surface. 
^^^  If  we  timi  our  attention  to  the  chromosphere,  it  is  dear  that 
the  hydrogen  is  exposed  to  great  outward  cooling  through  radiation, 

IH  well  as  to  intense  inward  heating  by  the  metallic  vapours  of  the 
reversing  layer  on  which  it  rests.  Hence  a  constant  agitation  and 
bphenvol  of  the  lower  portions  above  the  exterior  surface,  in  such 
b  way  08  to  produce  the  observed  serrated  edge.  In  exactly  the 
same  manner  the  metallic  vapours  resting  on  the  photosphere  are 
thrown  into  lively  commotion  foUowed  by  violent  eruptions.  Now 
suppose  one  of  these  fiery  tongues  to  be  shot  up  high  into  the 
chromosphere.    The  hydrogen  will  be  intensely  heated  and  force 

*  Ueber  Cocmogoaie,  too  Earl  Braun,  S.J.    Uuoitter;  Aicbendorff',  1887. 
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;  what  we  know  uv 
of  from  4000°  >$' 
i  Mfludl*  orf  50  km.  per  second. 
at  tar  grcBler  deptbs.  The  (vatnl 
1 «(  leH  potential  beat,  ire 
■tkn  nore  didmnt 
'.  M  bbea  »  eaatiaaal  Aw  of  kmt  {rooi  tlie  centre  to  the  si 
Cmk,  MOrt  oC  whack  »  ymhiHj  lifiiiliiJ  to  nitc  the  tempcnt 
rf  tfaJwrfrtiiigroiBMof  Ifce-rfaeaa.''  Anr  portion,  hovrevvr. 
I  th»  cmnktarr  praoeM  vfll  prateee  special  heet- 
I  fom  Imtos  at  Tamos  deplki  of  wbidi  the  totil 
heaft.  |BtwHal  aad  oifail.  i»  ffiatiif  Ibaa  tkat  of  the  saperiocuni- 
biak  Matter.  ScKh  atma  famn>  be  ia  ataUe  etjmlilcnum,  and 
■mft  ^«e  liae  to  dfatacbaaaeoL.  If  tkej  happen  to  form  at  great 
itifftka,  MpMJally  if  the  nie  of  ili  i'iiimi'  of  tctapenture  otitaard; 
li  wpa>alii»lj  aB|^  the  dirtartaaoe  viU  not  be  Terr  noticeable, 
imA  it  win  ■aUB*  jtielf  only  as  aa  apheaval  of  the  pbotosptiere. 
la  theae  aphfaiah  we  wrtacM  the  Ante.  If,  on  the  other  h&nd. 
':  bfcfs  are  maict  tiw  mCaoe,  and  the  decrease  of 
>  in  the  iiwirtiiig  Baaa  is  eonadenUe.  the  disturbance 
wffl  fcrre  ita  -wmf  thraogh  the  plictoaphew,  aad  riolent  disrhi 
flf  (fewiac  ■etaHir  npoon  w3l  take  place.     Thaw  an*  the  mru 

:  froa  gnat  depths,  where  the  pi 
,  am  riwk  ap'&oathe  photoapbere  with  immei 
Thejr  labeida.  hoawer.  lanch  sooner  than   hydroi 
.As  soon  as  Ae  eieess  of  heat,  dimini^hod  br 
t  to  t  ipaiiiow.  ia  no  knger  snficie'  rconie  tb 

Bsntar  aad  the  lensliaeesaf  the  aw£nai  in  v  more,  t 

Dill  back  tuwaiJs  the  sar&ce  whenee  tber  issutU. 

Bat  ia  their  deecent  thejr  ^ve  rise  to  a  new  phenomenon. 
iateaae  eooliBg  has  raiiail  great  condensation,  and  when  they 
the  photosphere  they  depress  it  br  their  weight,  finallr  bi 
through,  aad  a  mcm-nti  is  lonaed.  The  openiDc  is  at  first  small, 
bat  into  the  hmnel-sbnped  diannel  flow  neighlx>unng  masses  of 
cooled  Bietals;  ncreorer,  the  sinkiii^  sul)stiuire«  ocra«ioD  the 
emption  of  frerii  matter,  efperiallr  of  sach  a»  is  already  in  unstal 
equtlibdsia.  so  that  round  the  spots  aris«  new  meti41ic  proi 
nenees,  which  in  their  subseqnent  descent  enlarge  the  $pot  or  fi 
datiaet  smaller  spots  in  the  vicinity.  If  some  p<7rtion»  of  a  jet 
hare  been  delated  on  their  way,  the  spot  may  have  dos^d  up  befi 
they  reach  the  surface,  and  in  consequence  a  new  spot  is  seen 
the  same  region.  The  prevalence  of  facula;  near  the  s|int$ 
easilj  explained,  if  we  consider  that  the  sinking  ni!is!<es  must 
place  matter  which  is  pressed  upwards  against  the  photosphere, 
causes  elevations  or  ridges.  When  the  descending  sub^tAuces 
exhausted,  the  photosphere  rushes  in  on  all  sides  to  HII  up 
Toid,  and  a  tumultuous  wave-like  encounter  takes  place,  giv 
birth  to  fresh  facolsBL 

It  has  been  noticed  that  new  spots  especially  exhibit  an 
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^Bion  of  speed,  vrliich  ditninisbes  as  time  wears  on.  Now  this 
peculiarity  may  receive  some  explniialion  by  supposing  that  the 
eruptive  mn<<scs  take  up,  at  least  in  part,  the  velocity  of  the  higher 
beds  iuto  which  they  penetrate,  and  that  accordingly,  on  their 
ivturn,  they  fall  in  advance  of  the  spot;  thus  more  cold  matter 
•treoms  duun  at  the  head  of  a  spot  than  ut  its  rear,  and  there 
results  an  apparent  proper  motion,  the  velocity  being  more  con- 
siderable ut  the  beginning  of  the  disturbance,  when  the  eruptions 
« lucre  luinierous  and  attain  grea'er  heights, 
wording  to  the  t'osniical  theory  skft<'hed  on  a  previous  occasion, 
Sun  is  surrounded  by  a  broad  equatoreal  girdle  of,  say,  300  or 
400  uiilea  depth,  the  remains  of  a  former  much  larger  ellipsoiiiiil 

KTelope.  To  this  view  the  companitivelv  sharp  di'linition  of  the 
mules  in  the  neighbourhood  of  the  polar  regions  seems  to  lend 
additional  weight.  In  ancient  times  the  radiation  at  the  puKs  would 
have  l)een,  in  consequence,  more  intense  than  at  the  equator,  and 
the  cooling  would  ha\  e  penetrated  deeper  into  the  .Sun's  body  at  the 
extremities  of  the  a\is.  But  as  the  temperature  of  the  surface  is 
evervTrhcre  the  same  (the  heat-producing  pressure  Iwing  everywhere 
eqaal),  the  incrtttse ol  temperature  from  the  surface  must  be  less  at 
the  poles  than  at  the  equator.  This,  however,  eviilcuily  can  hold 
good  only  down  to  a  certain  depth,  after  which  the  increase  of  tem- 
perature towards  the  centre  is  less  in  an  eqiintoren!  section  than  in 
higher  latitudes.  There  exists,  then,  in  the  body  of  the  Sun  a 
spheroidal  surface,  flattened  in  the  direction  of  the  line  of  poles,  over 
which  the  rate  of  increase  of  tenipernture  towiirds  the  centre  is  a 
maximum.  Now  it  will  l>e  in  the  neiglibourhood  of  this  surface  that 
the  disturbances  above  moDlioni'd  \\\\\  of  preference  arise.  From 
latitude  0°  to  latituilc  40",  for  iiist.iiKV,  tlu;  HU|)erincumbeut  layers  to 
be  overcome  will  be  less  high,  and  the  decnjaso  of  teaip4?nitiirr>  out- 
wards more  marked.  Accordingly,  the  prominences,  metallic  and 
other,  as  well  as  the  spots  to  which  they  give  rise,  will  iippear 
therein  much  greater  abundance.  Nearer  to  the  poles  no  metallic 
eruptions  can  take  place,  though  hydrogen  llanies  u)ay  occasionally 
be  seen.  At  the  equator  itself  fewer  disturbances  ore  witncs''ed  ; 
owing  probiibly  to  the  fact  that  as  they  originate  on  the  spheroid 
at'  comparatively  small  distances  from  the  surface,  the  pressure  is 
insuflicient  to  propel  thom  with  the  requisite  velocity. 

The  periodicity  of  the  spots  nvutt  be  ascribed  to  a  periodical 
development  of  heal,  which  itself  may  be  due  to  various  ciiuses,  as, 
for  example,  to  an  oscillation  of  the  volume  of  the  fjun  about  a 
mean  position  during  the  successive  stages  of  its  condonsaiion. 
Whatever  bo  the  reason  of  the  period,  the  resulting  heat-wave  will 
first  reach  the  spheroidal  surface  described  above  in  the  neighbour- 
hood of  its  axis,  and  will  then  gradually  make  itself  felt  in  lower 
latitudes.  Consequently  the  spots  will  appt-ar  to  move  down  from 
a  limiting  parallel  to  the  equator. 

That  the  rotation-periotl  of  the  spots  should  diminish  with  the 
latitude  follows  from  the  conception  of  an  equatoreal  belt,  animated 
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with  gri'ftter  angular  velocity  than  the  layers  bt'low  it,  and  thus 
setting  the  corresponding  portions  of  the  photosphere  into  more 
rapid  rotation.  Young's  discovery  that  the  velocity  of  thecbronio- 
spheixj  is  greater  than  that  of  the  photospheire  seems,  of  course,  to 
lend  colour  t«  the  hypothesis. 

Further  interesting  details  on  the  aspect  of  spots,  the  nature  of 
the  corona,  and  the  connection  of  auroras  and  mngnetic  distur- 
bances with  the  spot-period,  will  be  foaud  developed  in  the  work 
itself.  W.  J.  Cbofios. 

Stonyburft  College. 


Selenographical  Nott$. 

OtSiTB  NoKTU  oir  Aristabouus.  —The  rugged  highlands  which 
ext«nd  for  many  miles  north  of  this  brilliant  object  and  its  com- 
panion Herodotus  are  traversed  by  a  number  of  rills  specially 
remarkable  not  only  on  account  of  their  general  parallelisra  ond 
nearness  to  eAch  other,  but  as  exhibiting  in  many  iustouees  short 
and  sudden  changes  in  direction  and  other  peculiarities  only  rarely 
met  with  elsewhere. 

Two  of  the  most  noteworthy  of  these  zigzag  clefts  will  be  found 
bt^tween  WoUaston  B  and  the  imperfect  ring-plain  which  forms 
part  of  the  so-called  Harbinger  Mountains,  marked  c  in  Nelson's 
Map  Vlil.  The  more  southerly  is  associated  with  the  north- 
west wall  of  e  by  a  row  of  three  or  more  deep  craterifonn  objects 
which  may  be  seen  to  advantage  when  the  morning  terminator  lies 
near  WoUaston  B.  As  sunrise  progresses  this  crater-row  is  observed 
suddenly  to  change  its  direction  towards  the  south-east,  ranning 
for  some  distance  at  the  foot  of  the  ijlafls  of  the  north-east  wall  of  < 
and  then,  in  the  form  of  a  rill,  to  turn  abruptly  towards  the  nortlw 
west  and  A\  ollastou  B.  The  necond  cleft  is  in  close  propinquity 
to  the  first,  and  resembles  it  both  as  regards  its  minor  details  and 
its  zigzag  course,  which  is  almost  exactly  parallel  to  the  similar 
irregularities  of  its  neighbour.  Ou  careful  examination  it  is  clear 
that  the  extraordinary  form  which  these  rills  have  assumed  is 
related  to  the  character  of  the  surf.icc.  In  both  instances  their 
sinuosities  evidently  correspond  with  the  contour  of  the  lowest 
portion  of  a  valley.  At  an  early  stage  of  sunrise,  the  coarser  parts 
of  this  cleft  are  easily  seen,  in  the  shape  of  the  letter  "  N"  reversed, 
with  a  moderate  magnifying-power.  It  ultimatel}'  runs  northwards, 
pandlel  and  in  close  proximity  to  the  first,  but  separated  from  it 
by  a  prominent  ridge.  Schmidt  is  the  only  selenographer  who 
■hows  these  curious  objects,  but  his  drawing  is  on  too  small  a  scale 
to  exhibit  them  as  they  appear  under  favourable  conditions  witha 
high  power.  It  is  worthy  of  remark  that  this  neighbourho 
affords,  in  the  clefts  in  tjucstion  and  in  the  well-kuown  wind" 
valley  by  Herodotus,  the  most   notable  instances  of  the  ligag 
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snn  of  rill  on  the  Moon's  risible  surface.  In  nlmo«)t  all  other 
listricts,  whether  mountainous  or  not,  the  rlofts,  thoiiRli  oftmi 
'irregular  in  width  and,  when  critioally  exnniinod,  fnr  from  iliupJny- 
ing  that  uniformity  and  directni'ss  which  is  UfiunJIy  «lii1<'tl  to  (m 
peculiarly  ehnnicteristic  of  them,  never  cxliibil  thowe  Muddcri  rUnunim 
of  direction  wliich  is  so  npparent  herenboiils.  At  ()*  on  14th  May, 
1886,  when  the  morning  terminator  lay  a  little  fmut  of  the  IIarbiittfi.<r 
Mountains,  1  delected  a  short  rill  running  in  a  nortli-w<'»t  direction 
from  the  western  extremity  of  the  N-!ihap<-d  (inmire  juat  rtifiirn'd  Ut 
up  to  the  flank  of  the  row  of  rnotinlaing  whirb  ap(>ar«ntly  tutin*  > 
northerly  prolongation  of  the  western  nido  of  the  ring-plaita  t, 
When  the  morning  tenninatur  is  a  few  mil>'S  r»4t  of  Wollaaton  0, 
8  fine  view  is  obtained  of  a  prominent  crater-row  vrhii'h  run*  in  A 
eouth-west  direction  from  a  (loint  near  ('  toward*  the  rin(( «,  and  iit » 
long  slightly  curved  coarse  rill  or  shallow  talli^iy  whi'-b  '/rigiiial<>4 
•oiue  distance  south-east  of  Mairan  and  trend*  ttr»»ni»  WiMmUnt. 
At  this  phase  also  the  remarkable  straight  lidgft  aMadslMl  wM^ 
be  crater  U  is  a  prominent  feature  od  the  tttmiaatar, 

Tbomu  Owt*  JSm»M(, 

ajMton,  Beds,  July  lo,  1(17. 


Meteor  Sotta. 

_  )B8XBTATt(nri  were  contiiuied  os  Joim  16,  »%,  mi  t»,  «IUn  $J 
'neteors  were  recnrded  in  6  hoon  of  vat<MA7     '■'■-  ■  -"*- -  - -7<«f 
one  of  the  deueat  and  moat  fmnxuMe  1  Im  >m 

branch  of  vork,  tbgagh  tfce  fnnSmif  mnmt^.  '/t  <|m 

most  cloady  vitliisi  iiiptrww.     la  aiUkin-  <«  nt>m^ 

tioned  in  oar  note*  for  kii  mamth,  tht  Mtewiag  ftmiUom  IMM 
determined  fans  •  tanht  tamammm  «4C       " 


So. 

9- 
10. 
II. 
12. 
»3- 
«4- 


354  +*» 

TV  &nt  of 


40  +s6    Swift;  hrk^a 

290  -i-rj    ■rikartfew,    JUjKffMt, 

fay  mriH',  mmm$,    tf00.  >4M*  tl4, 
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Obaerred  at  Briatol. 

* , _^ 

Epoch.  Radtaot. 

1878.  Jul)i6-ji  ...     43   -1-58 

1879,  Aug.  20  40  +59 

1885.  Oct.  6-16    ...  42  +55 

1877,  Oct.  S-14    ...  43   +?8 

1879,  Oct.  14    48  +60 

1877,  Not,  4-7 45  +60 

1885,  Dec,  i-io   ,.,  44  +55 


Olber  ob8er»er». 


Badiant,  £pocli. 

o         o 

41  +6»  Aug.  13-Sept.  30  (Hei»). 

.4>   +SS  ^pt.  5-  1870  (Tuptnaa). 

47+5*  Oct,  j-SoT.  i4(Hi-i»''. 

40  +60  Not,  13,  r86g  (S.  &  Z.). 

45   +56  Not.  23-Deo.  18  (O.  tt  H.). 


I  have  also  seeu  traces  of  shower*  from  nearly  the  aatne  point 
at  other  times  of  the  year. 

One  of  the  finest  meteors  recently  observed  hero  was  a  Persi-id. 
Its  path  from  38°  +48"  to  39°  +42^°  was  greatly  foreshortened 
near  tlm  radiant,  and  the  meteor  seems  to  have  either  b»'en  slishtly 
deHccted  or  to  hiive  been  registered  with  no  great  accuracy;  but 
the  recorded  fr.ick,  prolonged  backwards,  passes  within  2"  of  the 
radiant  at  40'  +56°.  The  meteor  was  quite  equal  to  %,  and 
appeared  at  12"  54""  on  June  25.  It  moved  slowly,  and  left  a  short 
bright  streak  for  5  seconds. 

Jn  June  1  stiw  three  bright  stationary  meteors,  as  follows' — 
17th  at  316^'  —6°,  2i8t  at  270'^  +47',  and  26th  at  213'"'  +53". 

Frrehall. — Before  sunset  on  the  evening  of  June  17,  when  the 
sky  was  magnifiwntly  clear,  a  bolide  of  considerable  magnitude 
was  seen  from  several  departments  in  the  north  of  France,  aod 
another  was  observed  on  the  19th  by  Mr.  H.  King,  of  Chethurst,  in 
Susse.T.  The  latter,  writing  to  '  Xature  '  of  June  30,  savs : — "*  At 
about  7.45  P.M.  on  June  19  a  brilliant  meteor  was  seen  in  broad  day- 
light from  this  place.  At  a  rough  estimate,  it  followed  the  meridian 
of  Ardurus  for  about  30°,  and  disappeared  near  the  position  of 
that  star."  In  '  L'Aslronomie '  for  July  it  is  stated  the  fifvball 
of  June  17  traversed  the  sky  over  the  departments  of  the  Seine, 
Seine-«t-Oise,  and  the  Loire.  As  seen  at  Paris  it  was  in  the  form 
of  a  luminous  globe  about  one  tenth  the  diameterof  tlie  Moon,  and 
was  followed  by  a  white  train.  The  direction  was  from  N.N.E.  to 
8.S.W.,  and  much  inclined  to  the  horizon.  It  was  so  large  and 
app.irently  so  near,  that  many  persons  supposed  the  meteor  bad 
f.allen  but  8  few  kilometres  from  them.  At  the  observatory  of 
Juvisy  its  diatiieter  was  estimated  as  one  fifth  that  of  the  Moon; 
and  it  moved  slowly  from  angular  elevations  of  45'  to  25',  and 
with  a  direction  froiin  N.N.E.  to  S.S.W.  At  Heuilly  (Lidre)  the 
meteor  was  seen  when  30°  above  the  horixon,  falling  vertically 
towards  the  Earth  in  a  X.  direction,  and  emitting  a  red  light. 
Here  it  appeared  to  be  twenty  times  as  bright  as  Venus  ;  and  some 
minutes  after  rbe  explosion  there  were  two  loud  detonations.  At 
Orleans  the  brightness  of  the  meteor  was  cijmpared  to  that  of  the 
full  Moon,  and  it  left  a  long  luminous  train.  Xear  Issoudan  the 
trail  endured  for  more  than  ten  minutes,  and  this  effect  was  pro- 
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ly  cnased  bj  the  sunlight  iUuminating  the  raponrs  erolved  from 
le  bolide  as  it  exploded. 

Another  &in  meteor  was  observed  at  a  later  hour  on  the  same 

night.     A  writer  at  Lyons  says — "  On  June  17,  at  (f  16"",  a  mag- 

H  lutiocnt  bolide  traversed  the  atmosphere,  appearing;  between  a  and 

Hl^  and  directed  towards  y,  of  the  constellation  Aiidrotn>'dii,  tliialiy 

dying  out  near  a  Persei.     The  meteor  was  as  bright  as  Jupiter,  of 

a  yellow  colour,  and  its  duration  was  4  seconds. 

^W.  F.  Djesnisq. 
CORRESPONDENCE. 
K  To  the  Editors  of '  The  Observatoiij.' 

Proposed  Index  to  Observations  of  Variable  Stars. 
Qemlkmxs, — 

For  the  last  four  years  the  Observatory  of  Harvard  College 
^■lias  published  an  annual  statuicnt  of  the  number  of  observntions 
^^■iDade  during  the  previous  year  upon  each   variable  star.     In  the 
^^fifth  of  these  publications,  to  be  published  during  1888,  it  is  pro- 
posed to  give  a  statement  of  the  number  of  dates  of  observation  of 
^Lench  variable  star  during  each  year  since  its  discovery.    It  is  hoped 
^Pthataii  index  of  this  kind  will  be  useful  to  astronomers,  even  if  it 
"cannot  be  made  complete;  but  its  value  will  certainly  be  much 
increased  by  the  addition  of  every  extensive  list  of  observations 
which  can  be  obtained  for  insertion  in  it.     All  who  are  interested 
^^in  this  department  of  astronomy  ore  therefore  reriuested  to  send  to 
l^^tbis  Observatory  any  information  of  the  kind  ahove  described  which 
^nhey  may  have  at  command.     It  is  very  desimhie  that  the  infor- 
mation should  be  received  early  in  1888,  in  order  that  the  publi- 
cation may  not  be  unduly  delayed.  Edwabd  C.  PicKEtti>a, 
Hikrrard  College  Ob»ervnlory, 

I     Cambridge,  U.S.,  June  ii,  1887. 
Achemar. 
Gettiemeu, — 

I  do  not  quite  understand  the  intended  drift  of  Mr.  A.  S. 
Williams's  letter  respecting  this  star.  Of  course  I  have  never  seen 
it,  never  having  l)een  further  south  from  England  than  Switzer- 
land ;  and  my  statement  of  its  being  "  red  "  being  given  in  inverted 
commas  shows  that  I  am  quoting  somebody  else.  That  somebody 
-else  iK^ing  Engelmann,  I  conceived  that  I  «as  quite  justilied  in 
^B  inserting  the  star  in  a  "  Working  "  List,  and  I  am  not  disposed  to 
^"  erase  it  without  clearer  proof  of  error  on  the  part  of  Engelmann 
than  is  at  present  before  me.  Your  obedient  Servant, 

Northfield  Observatory,  EMlboume,  G.  F.  CHAMBERS. 

SuiMix,  JiJ;  7,  1887. 
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Observing  weather  during  Transit  of  Venus. 
Gentlemen, — 

Being  desirous  of  forming  a  list  of  places  where  the  transit 
of  1882  was  observed,  1  Intelj  forwarded  circulars  to  Fellows  of 
the  R.A.iS.,  omitting  known  cases, such  as  London.  Answers  hare 
been  received  from  85  Fellows.  The  result  is — 56  entire  failurvs 
from  clouds :  in  29  ciises  some  sort  of  observation  obtained,  but  at 
Kew,  Oxford,  and  Ijlanerchyniedd  (Anglesea)  only  a  glimpse  for  a 
few  seconds.  The  state  of  the  sky  at  the  time  of  the  transit  was 
totally  different  at  plai-es  so  near  as  Edinburgh  and  Glasgow, 
l/eamingtnu  and  Worivster,  Taunton  and  Bridport.  The  only 
place  in  the  eastern  counties  where  I  have  heard  of  any  sight  of 
the  transit  was  Norwich ;  and  it  may  !«  remarked  that  tho  only 
part  of  the  country  where  olwervations  were  indifferent  in  1769 
was  a  portion  of  the  eastern  counties.  There  seems  to  have  lieen 
A  large  tract  of  country  from  Worcestershire  \ip  to  Cumlierlaud 
(where  souie  \ cry  rougli  observations  were  obtained)  in  which  not 
n  glimpse  o[  the  tr-iiisit  could  lie  got.  1  have  also  ascertained  that 
clouds  ]>reviii!ed  entirely  at  Jloole  (Horros's  place).  The  most 
favourable  localities  in  England  «ere  the  coast  of  Dorset  and  the 
south  coasts  of  Devon  and  Cornwall.  The  South-Wale^  coast 
might  also  be  added.  The  only  places  where  the  times  of  contacts 
were  conununiL-atod  to  me  were  Torridon,  Auchnasheen  ;  Castle 
Wemyss;  Dunecht  in  Scotland;  Street,  co.  Westmeath;  and 
Dover. 

Ext.  cont.  Tut.  oont. 

h     m      a  h    m  s 

Torridon     i   58  40  *   '7  35 

Castle  Wemyss ....      2     6  38  2  20  32 

Dunecht i   52  49  2   10  18 

Street i  31   54  i   52  14 

Dover 2  21  20 

Observations  were  stated  to  have  been  obtained  at  Newquay, 
Cornwall ;  Chelteuham  ;  Shaftesbury,  Dorset ;  Plvmouth  ;  Poyn't- 
ington,  Sherborne,  Dorset;  Portsmouth;  Brighton;  Stroud; 
Paraontown,  Ireland  ;  Sidmouth  ;  East  Tisted,  Hants  ;  Paisley  ; 
Cardiff  (rough  wind);  Sillerton,  Winchester  (boiling);  Ballyso- 
dare,  co.  Sligo ;  Bristol ;  Barmouth  {no  trace  of  atmosphere,  but 
Venus  brighter  at  the  centre  than  at  the  circumference). 

Faithfully  youra, 

Mclplash  Vicarage.  Dorset,  S.  J,  JoaKSOW. 

Juno  23,  1887. 


Remarks  on  the  '  Canon  der  Finsternisae.' 
Gentlemen, — 

The  publication  of  Oppolzer's  'Canon  der  Finrternisse ' 
indicates  a  vast  improvement  in  long  lists  of  eclipses  on  any  pre>- 
vioua  work  of  the  kind.     Proliably  the  Ephemerides  of  Re^o- 
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3tanu8  is  the  oldest  book  of  this  sort.   It  gives  lists  and  iliagratns 

f  eclipses,  also  planetary  positions  from  the  year  1474  to  the  year 

Thi*  was  followed  by  the  catalogues  of  Stadius,  also  by 

unii  Cttlendariuni  Ronianum  '  a  little  later.     The  most  complete 

of  eclipses  of  the  16th  century,  however,  was  that  of  Leovitius, 

le  times  being  calculat^'d  to  seconds  in  this  case.     It  reached 

BUI   1554  to  1606,  tiiiis  including  the  eclipse  of  1560,  total  in 

j>ain  (a  partial  phase  of   whicii  set  Tycho  Brahe  thinking  on 

elestiai  inatt«»rs),  also  the  total  ones  of   1598  and  1605.     In  the 

Bt  century  there  was  '  L'Art  de  verifier  les  dates,'  published  by 

»me  French  Jesuits,  giving  lunar  e<-lip8es  to  the  hoar  only  and 

try  rough  tmcks  of  solar  ones,  stated  in   figures,  between  the 

irs  B.C.  1000  and  A.n.  2000.     We  have  now  in  Ojtpoizer's  great 

a  list  of  the  Moon's  eclipses,  with  mngrritudes  approximately 

Jculated  from  B.C.  1207  to  A.n.  2162,  and  the  tnvcks  of  cenlral 

lipses  of  the  Sun  mapped  out,  except  those  in  southern  latitudes. 

liig  laborious  work  may  therefore  lie  said  to  embrace  all  historic 

Sme.     As  a  work  of  reference  it  will  be  invaluable  for  astronomers. 

It  must,  however,  be  remembered  that  the  tracks  of  the  solar 

clipses  are  but  approximate;  for  instance,  that  of   1715  is  made 

run   far  north   of   London;  that  of  1724,  observed  total  near 

ilisbury.  to  escape   Engl.ind  altogether:  that  ot    1652,  observed 

Dtal  at  Edinburgh,  is  made  to  pass  at  sea  north  of  Scotland  ;  that 

1654,  observed  as  an  eclipse  of  five  sixths  of  the  solar  iliamefer 

London,  is  put  total  across  Great  Britain.     Still   the  value  of 

Bucb  a  work  must  be  very  great.     It  may  Ih)  remarked  that,  from 

the  Christian  era  to  the  present  date,  27  total  solar  eclipses  are 

marked  to  cross  some  part  of  (<rent  Britain,  and  22  atinular  ones  ; 

and  from  the  present  date  to  the  year  2162  seven  total  eclipses 

and  one  annular  eclipse  (that  of  2093),  according  to  Oppolzer, 

cross  our  isles.  Faithfully  yours, 

MelplMh  Vioarnge,  Donet,  S.  J.  J0UN8ON. 

_  July  14,  1887. 


Noisea  accompanying  Aurora. 

B  I  read  with  much  interest  an  article  in  the  April  number  of 

^he   'Observatory'  on   the  .\urora  by  Jfr.  Henry  J.  Webber,  in 

which  he  mentions  a  brilliant  display  seen  by  him  in  Canada  which 

i  accompanied  by  a  sh.irp  crackling  sound.     I  have  niucli  pleasure 

bearing  testimony  to  the  truth  of  his  stftt^ment.  having  heard 

lilar  sounds  in  a  display  I  witnessed  in  Int.  59°  23'  N.  and  long. 

Yours  faithfully, 

R.  Rendaxl, 
1887.  Maatrr  R.M.S.  •Ccurland.' 
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TnK  CosTi5E>'TAi.  OBSEBVAToniEs. — The  following  brief  notes 
have  been  i-onipiloJ  from  the  Anuuul  Kf  ports  of  the  vnriou!j  ItWr- 
mtories  for  tlio  year  1886,  published  in  the  '  Vierteljahrsschrift 
der  AslroD.  Ge^ollwhaft,'  18S7.  Heft  ii. 

Btrlin. — At  this  observatory,  which  is  under  the  dirtx-tion  of 
Herr  \V.  I'oerater,  the  usual  work  with  the  tratisit-circle  hms  Iwa 
tnaiiitained.  Dr.  Kiistner,  the  observer,  choosing  stars  from  Arge- 
laiider  and  the  Pulkowa  list,  a.4  also  stars  which  have  been  ooculti^ 
by  the  ilooii  or  have  been  observed  with  planets.  Observations 
have  also  been  made  to  determine  the  influence  of  brightness  o( 
the  stars  on  the  time  of  transit.  Dr.  Kiistner  finds  that  he 
observes  fiiint  stars  Inter  th.an  bright  ones  by  about  o'ooj  p*'r 
magnitude.  This  (juuntitr  is  liable  to  increase  from  badness  of 
image,  as,  for  instance,  when  approaching  the  horizon.  More 
observations  are  required  to  obtain  satisfiictory  results.  The 
9-inch  equaton-al  has  been  employed  by  Dr.  Knorre  to  obtoio 
positions  of  small  planets,  comets,  and  comparison  stars. 

Bonn. — The  chief  work  is  the  revision  of  the  Bonn  Catalogues. 
This  in  itself  is  an  immense  labour.  The  catalogue  will  be  for  the 
epoch  i875"o,  and  one  volume  will  be  devoted  to  each  hour  of 
R.A.  In  this  will  bo  given  for  each  star  the  catalogue  number, 
the  reference  number  in  the  'Bonner  Durchmusterung,"  the  im 
vidua]  observations  in  order  of  time,  the  date,  magnitude,  R..' 
Dec,  and  the  pretxjssion  and  secular  variation  for  both  elemeul 
Some  observations  of  variable  stars  have  been  made  by  Pi 
Schunfeld. 

Brusttls. — The  staff  of  this  observatory  are  engaged  on  the  com- 
pletion of  a  catalogue  of  10,798  stars  observed  by  Quetelet 
early  publication  is  promised.     MM.  Ncisten  and  .Stuyvaert  ha' 
made  some  measures  of  double  stars,  and  obtained   positions  of 
comets  Encke  and  1S86  L,  II.,  and  III.     Kundamcntnl  stcvn  hav 
been  observetl  with  the  transit-instrument  for  the  time-sern 
Physical   observations   have    been  m.ide  of  the    Moon,   Jupit 
Saturn,  and  Venus.   M.  Fievez  has  continued  the  study  of  the  solar 
spectrum  in  relation  to  spectra  of  terrestrial  elements,     Numei 
papers  have  been  published  by  the  members  of  the  observatory. 

Dimeldorf. — Herr  It.  Luther  has  obtained  a  large  number 
positions  of  minor  planets.  Much  time  is  devoted  to  the  com[ 
totion  of  ephemerides. 

Dresiltn. — The  private  observatory  of  Baron  von  Engriha: 
With  the  1 2-inch  refractor  positions  have  been  obtained  for  ooni( 
1885  (Brooks  2),  1S86  (Brooks  i ),  j886  (Brooks  2).  1886  (Fnbr 
18S6  (Finlay),  1886  (Barnard).  1886  (Barnard- Hart  wig).     At  the 
instance  of  O.  Struve.  Baron  Engelhardt  has  undertaken  to  make^ 
microinctric  measures  of  all  stars  in  Bradley  and  .\rgelande 
have  an  annual  proper  motion  of  at  least  o'''i,  with  com 
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not  bi-low  (he  icth  maf;.,  and  whose  distance  docs  not  exceed  3  . 
Observations  of  doiilile  stars  have  also  been  secured. 

Oetieva.— In  addition  lo  the  usual  work  in  connection  with  the 
rating  of  chronometers  and  watches,  the  Plantamour  cquatoreal 
has  been  utilized  for  ol)servation8  of  comets  and  for  physical  obser- 
vations of  uelxdtf  and  planets.  The  difference  of  longitude  between 
Vienna  and  Geneva  has  been  determined  by  M.  Gautier,  the 
Director,  and  the  late  Ilerr  T.  Oppolzer.  The  result,  which  is 
considered  gf>od,  gives  a  mean  value  of  40""  44"'64. 

Gotha. — Observations  of  zone  stars  (2S°-20°),  comets,  and 
Tariable  stars  have  been  made  at  this  observatory. 

Hereby  (Hungary). — At  (he  observatory  of  M.  Eugen  v.Gothard 
upectroscopic  observations  of  comets  Fabry,  Barnard  i,  and  Bar- 
nard-IIartwig  wore  secured.  Drawings  were  made  of  Jupiter. 
Saturn,  and  Mars.  The  chief  work  has,  however,  been  on  celestial 
photography.  Photi^raphs  of  numerous  star-clusters,  planets. 
Comet  Bamard-IIartwig,  and  the  spectra  of  a  Lyra;,  a  Aquila>, 
a  Auriga),  fi  Cassiopeia),  y  Cassiopeia;,  &c.,  have  been  obtained. 

Kiel. — Much  time  has  been  devoted  to  computations  for  the 
Zone  Catalogue  of  the  '  Asfronomische  Gesellschaft.' 

Leipzig. — At  Dr.  R.  Engelmann's  observatory  measures  of 
double  stars  and  small  stars  in  the  Andromeda  nebula  were 
secured.     Some  spectroscopic  observations  were  made. 

Lund. — Dr.  Dun^r  has  continued  his  observations  of  variable 
stars  and  spectra  of  red  stars.  With  the  refractor  observations 
have  been  made  of  planets  and  comets. 

Milan. — Prof.  Schiaparelli  has  had  a  new  18-inch  refractor 
mounted  recently,  but  has  not  had  time  to  do  any  work  with  it. 
With  the  8-inch  refractor  observations  of  comets  1885  V.,  1886  1., 
II.,  III.,  v.,  VIL,  and  IX.  liave  been  made. 

Munich. — The  ordinary  zone  work  has  been  continued  with  the 
transit-circle.  With  the  refractor  positions  of  comets  have  been 
secured,  and  some  time  has  been  spent  in  photometric  researches. 

OOyallcL — Under  Dr.  Konkoly  the  staff  of  this  observatory  have 
been  engaged  in  observations  of  sun-spots  and  comets.  The 
spectra  of  Jupiter,  Saturn,  and  Mars  have  been  compared  with  the 
sun-spectrum.  Much  attention  has  been  given  to  stars  with 
variable  spectra.  Observations  of  stars  for  the  spectroscopic 
Durchmusterung  have  been  continued  (zone  0°  to  —15"*  8.);  the 
results  will  be  published  in  a  catalogue,  already  in  type.  The 
usual  meteorological  observations  have  been  carried  on. 

Palermo. — The  work  here  consists  of  observations  of  comets, 
■mall  planets,  occultalions  of  stars  by  the  Moon,  sun-spots,  and 
physical  observations  of  the  Moon's  surface.  It  is  also  a  meteoro- 
logical observatory. 

Potsdam. — The  spectra  of  prominences  and  sun-spots  have  been 
observed  during  the  year,  and  physical  observations  of  Jnpitor  and 
Mars  have  been  made.  Dr.  Miiller  has  been  engaged  in  photo- 
metric work  on  all  the  large  planets,  as  well  as  on  Flora,  Vesta, 
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■l^no^  mus.  "^anamnm.  C«Bcn  Fanrir  aid  Bviurd  ven  oliaenei 
umaumr'rzM.'^r  m  «»»  ttaa  ~b«  -^^rabie  near  x'  Oriooia.  A  loiei 
V  iMMiii  I  Tir  ii£-r~ii.-^  -if  TTipirnea^ betwuMa  the  ^un  and  Xom 
nadt^.  T  11:7  mi  kocs  fae  che  «pei:rraBeopic  DaiduBi- 
ifc-a  iunfr  nne  :'  Ti  — ji^).  Dr.  Lohae  has  beea 
un-t  m  immieraaqf.  Piuracapiw  oc  die  Andromeda  nebak, 
^  ^iu£-3tr<)i;.»  n  I  ^T».  Inf.  3ii«9  rxmi  akeo. 

.^*ibmr     Tnr.    'Sfuurii  . — $  imiiiTiiis   jfaatrvatMoa  of    Taiiible 
Kw^  XOV'^  :irt£i  jnkl^. 


Txa  iumii^tii*. — ti  rhis  3«ner  Mr.  3.  C.  Cbaadkr  pob- 
iiMMs  'tae  r-^Kdta  vc  m  3i'-»>Q0raja.  maiie  bw  fci™  at  the  Evnid 
Cmli^  '"'iscr-TCirr  ai  :  j:i.e  «nii  liSj.  in  'Xrier  to  test  the  effi- 
osK*  !C  'liie  -yesijar  ixn  x  amtdi  Gejeseape  tferbed  bj  hha,  ud 
ssna  ~ie  iiitt  ailtiTt  'ne  AlmtiiaDnr.  Tlus  uL<crumest,  as  our 
■  ■t'n  r-Z  r"Hn«iib«!r.  presses  if  a  ?ele9a>p«  mounted  upon  1  hue 
■aac  Ihc*  3.  nttrrar*' :  'tai*- :  C'wmis.'a  >.-jaa9ti3ir  in  noting  the  tine 
«<  TaoifiS  :c  a  icar  Kraw  aa  vaxoL-asracal  i  or  bonxobtal)  ciirie  in 
viasi  tiu^  ~-?i>ia?ocw'  nnzes.  TW  portieular  horisoatal  circle  vhidi 
Mr.  'Im^SMT  aaa  TVLzd  zcsc  ^xiv'^siant  is  that  passing  throogii 
tatt  ;i3«-.  •wTsea  i*  «»Ii  rae  -  Cotstiraiie  "  Cirete.  Bet\reen  fte 
futsps^  r^  r*iaeiB^?  4C  ta^  '-e-esooce  •jetrtHari'xu  at«  of  course  aet  op 
E»  ta»»  iwrrsrr  vai  4:»c.  ;«  •?»?»;  sib«i.i?  ooapf«e!_v  in  s  «wpt 
vf  nfziTV*.  i::'t  *  ~»?as  r»:^.r;c  ;■■:'  ■?:  ^l;br::iiE  is  n?sriined  within 
%  rtc^Ti  .c  -u-A-t'^c  i«;  ~rzi'.-f-  tiat  no  aean*  exist  of  cert»inl> 
»s*«5=rir  :*.  Mt.  «>ac  il  -r  •  -  :ai«  :•?  is  r (ir:t|.?J  to  hold,  as  a  fair 
««i£-:t»e  fT»>ci  2i*  ~T-?5t:.jiton.  t-^t  ra<?  Almacantar  compaiM 
f»»  -.-^j^rA-  -r.-.i.  "i-r  =:<*r..~a.*i  cirvi-r  tor  <Tioh  parpojes  as  time  or 


of  iirn  »  isilrzl  'jt-^rrr  is  Prx.  fiotr^rs  <  who  took  part  in  the 
•heerrancc*  dsi.-usaed  bj  Mr.  Chandler  1  it  appears  to  do  so. 
It  remit:-.*  to  fee  *«*a.  b-r-weTer,  whether  ia  less  skilful  hands  ai 
nmtaet^-rr  results  coiil-J  be  obcained  with  thi»  new  as  with  the 
oidrr  form  of  Lostniment. 


The  Total  SouLK  Ecijpse  or  1SS6+.— Mr.  W.  H.  Pickering. 
who  was  statioaed  at  Grenadai,  giT-?s  a  brief  account  of  the  man 
striking  phenomena  recorded  on  the  photographic  plates  exposed 
by  bim  daring  the  total  eclipse  of  last  August.  By  using  npid 
gelatine  plates  it  was  found  that  an  exposure  of  one  or  two  secondi 
was  sufficient  to  show  the  details  of  the  inner  corona  vrithan 
ordinary  telescope-lens.  With  a  portrait-lens,  the  ratio  of  whose 
aperture  to  its  focus  was  as  one  to  dre,  one  or  two  seconds  expo- 
sure showed  the  outer  corona  satisfactorilr,  as  far  as  a  distance  of 

*  ^oiuh  of  the  AftroDomical  Obserratorjt  of  Hvrard  College,  Vol.  Kii. 
t  ScMac*,  VoL  T.  Mo.  xio. 
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1 15'  to  30'  from  the  limb  of  the  Moon.  The  corona  showed 
lie  usual  short  rays  proceeding  from  the  Sun's  poles,  nud  from  the 
"l.\V.  quadrant  a  very  conspicuous  ray,  appearing  like  a  hollow 
one,  projected  to  a  distance  of  alwut  20'.  A  number  of  promi- 
euces  were  seen  near  the  Equator,  on  both  sides  of  the  Moon, 
uttlie  most  conspicuous  one  was  situated  in  the  N.W.  qnadr»nt. 
t  eitended  to  a  height  of  about  100,000  miles,  and  bad  apparently 
liomywhat  spiral  structure. 

The  spectra  of  the  various  prominences  were  shown  very  clearly 
by  the  pristnstic  camera.  In  the  equatoreal  ones  the  hydrogen 
•nil  II  and  K  lines  were  conspicuous,  but  in  the  large  prominence 
tte  hydrogen  lines  wei-o  all  absent,  although  the  H.  and  K  lines 
*ere  atronglr  marked.     The  position  of  the  maximum  density  in 

trotitinuous  spectrum  of  the  prominences  was  found  to  be  quite 
erent  from  that  of  the  corona.  lu  the  former  it  u  found  to  be 
far  from  the  H  line,  whilst  iii  the  latter  it  lies  between  G  and 
Photometric  mea-surements  of  the  general  light  during  totality 
e  made,  which,  roughly  slated,  indicate  a  brightness  equal  tu 
\>ae  candle  at  about  29  inches  distance. 

BThb  Pasau^x  of  a  Tauhi*. — M.  O.  Strove  has  recently  pab- 

Msbed  ('  Monthly  Notices.'  vol.  xliv.  p.  237)  a  determination  of  the 

paralhix  of  this  star  derived  from  measures  of  its  poaition-gmgle 

and  distance  referred  to  the    i  ith   magnitude  companion.      lie 

found  the   mean    annual    parallax    ir= +o"-5i6  +  o""57.      Prof. 

Ajaph  Hull  now  publishes  the  results  of  a  series  of  measures  of 

^e  relative  positions  of  the  same  stars,  made  with  the  Washington 

Kfractor  between  October  2,   1S86,  and  March  15,   18S7.     Ilii 

Vwulta  are: — position-angle  »  =  + o"*  163+ o"-o409,  and  distauoe 

»=+o"-035  +  o"'043i.    The  mean  value  is  therefore  )r=  +  o"-io2 

^o"°0296.     On  a  previous  occasion  Prof.  Hall  pointed  out  that, 

Hnerally,  his  obsenations  for  stellar  parallax  give  results  that  are 

dialler  than  those  found  by  other  observers  ('  Observatory,'  vol.  x. 

p.  14*)- 


Th*  OtroBD  UsiTiESiTr  Ob8ebv.4Tobt. — ^Tbe  twelfth  Annual 
Report  of  the  Savilian  Professor  of  Astronomy  to  the  Board  of 
Visitors  of  the  University  Observatory  was  read  on  June  8,  1887. 
Prof.  Pritcbard  states  that  portions  of  both  the  oquatoreal  ingtru- 
meats  have  been  placed  in  the  hands  of  the  opticians,  with  a  viHw 
to  modifications  or  repairs  which  shall  render  them  applicable  to 
the  entirely  new  departure  which  is  now  in  progress  in  respect  of 
the  prooeoaea  and  methods  of  practical  astronomy.  To  enable  the 
University  Observatory  to  carry  out  certain  experimental  investi- 
gations required  by  the  Photographic  Committee  of  the  Royal 
Society  with  regard  to  the  limits  of  accurate  field  obtainable  from 
mirrors  of  different  focal  lengths.  Dr.  De  La  Bue  has  supplied  two 

*  'Hm  AatroDomiokl  Joaroa},'  Do.  1^6. 
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mirrors  of  15  inches  nperture  of  different  focal  length,  and  them 
are  to  be  inount«d  oltcmately  on  ttie  tube  of  the  refractor,  together 
with  a  eaniora  ns  nrrnnged  liy  Mr.  Orubb.  The  attempt  to  obtain, 
for  the  first  tinie  in  the  history  of  ostronoiny,  tho  disfaiico  of  the 
Hxed  stars  l)y  the  aid  of  photography  has,  Prof.  Pritchard  t'onsiders, 
been  attended  with  succci-s  in  the  case  of  61  Cvgni.  The  firrt 
observation  was  obtained  on  May  26  of  last  year,  and  the  laat  on 
May  31  of  the  present  year.  The  reductions  invoIve<i  30,000 
bisections  of  Htar-iniBges  on  3.30  photographic  plates  prnrtirpr)  nn 
89  nights.     iSimilnr  work  hns  fx^en  in  proprci's  for  tho  i- 

tioQ  of  the  pnndlax  of  /i  Caswopeia;  and  Polaris.  Fl.'  ^  ,  iic 
plates  of  the  Pleiades  have  also  been  taken  with  the  view  of 
obtaining  accurate  relative  positions  of  about  100  stars  of  thegronp. 

VisiATiONB  IN  TUB  SuTi's  DiAMETEB  *. — This  paper  bj  HcfT 
Auwers  is  a  continuation  of  his  reseairhes  on  the  Sun's  diameter, 
the  fir^t  part  of  which  was  published  in  the  No.  of  the  *  8itzun(^ 
tierichto'  for  December  2,  1 886  (' Observatory,' Vol.  x.  p.  173X 
and  disiusses  the  apparent  changes  of  both  tho  horizontal  tai 
vertical  diameter  during  tho  course  of  a  year  deduced  from  meri- 
dian observations.  After  referring  to  the  perio<lic  dianges  in  tbe 
monthly  values  of  the  Sun's  diameter  which  have  b»»en  deduced 
from  Greenwich,  Milan,  Mndnis,  Washington,  and  Neuchitel 
observations  by  different  investigators,  llerr  Auwers  gives  the 
results  of  his  own  researches  on  the  subject.,  which  iiK-lude  an 
elaborate  discussion  of  the  observations  wilh  the  fJreenwich  Tran- 
sit-Circle 1851-1883,  the  Washington  observations  i866-i88s, 
and  tho  Oxford  (Ra<lcliffe)  observations  1863-1876,  exhibiting  for 
pjich  series  (corrected  for  per«oiuility  by  the  methods  explained  ia 
the  former  paper)  the  discordances  both  of  horizontal  and  rertical 
diameter  for  each  month  from  the  general  mean. 

The  following  arc  the  mean  results  for  Greenwich  : — 

DiseonlaactL 
+  o"'ol 
+0  -oi 
— o  -ot 
— o  -lO 
— o  •»» 


Month.      Discordnnoe. 

January    — o"'j6 

February — o  •14 

Marob    — o  "oj 

April +0  'i* 

May  +0  -ij 

Juno +0  '08 


Month. 

July    , 

August  .... 
Spptember  . 
Oclol»r  ... 
No?ember  . 
December  . 


-o    js 

Herr  Auwers  concludes  that  these  variations  result  not  from 
physical  changes  in  the  Sun,  but  from  the  effect  of  temperattire  on 
the  iusti'umeiits,  and  from  difference  in  the  quality  of  the  tele- 
scopic images  at  opposite  seasons  of  the  year. 

*  'Sil^iinfj^tK-riohte  drr  k("miglich  ProusaiaiihcQ  Akademie  der  Wia 
>u  Berlin,'  So,  xxtiii,  Juno  9,  1887. 
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Theodor  von  Oppoher  *. 

Theodor  t.  Oppolzeb  was  born  at  Prague  on  October  26,  1841, 
and  had  only  attained  tbo  age  of  45  years  at  his  death.  We  mn? 
well  bt?  astonished  nt  the  vast  amount  of  work  which  he  completetl 
in  his  sbort  life.  Striding  forward  from  achievement  to  achieve- 
ment in  a  eoutinuiil  course  of  victory,  he  had  already  become 
known  in  his  \'outh,  placing  his  name  with  equal  distinction  by 
tliat  of  his  great  father,  and  whilst  ui  the  full  vigour  of  physical 
health  and  intellectual  capacity  he  was  suddenly  snatched  from  us 
on  the  day  after  Christmas  last  year,  and  we  perforce  recall  the 
words  on  the  tomb  of  the  immortal  Ginlileo — "  Much  has  he  given 
us,  more  hsis  he  taken  with  him," 

Johaun  v.  Ojipolzor,  the  never-to-be-forgotten  Master  of  our 
Medical  School,  wished  to  devote  his  son  to  the  mi?dieal  profession ; 
but  his  private  tutor,  whose  name  deserves  thankful  mention  hero 
(the  late  Herr  Franz  Jahne,  formerly  8ui«>rinteiident  of  High- 
roads), perceived  the  dominant  inclination  of  the  boy  for  matTie- 
matical  studies  and  knew  how  to  promote  them.  Whilst  the  father 
with  never-surpassed  acutoness  detects  the  symptoms  of  dise-ose  in 
the  microcosm  of  the  human  eye,  the  son  turns  his  gaite  to  the 
macrocosm  of  the  starry  universe  with  that  silent  and  deep  enthu- 
siasm before  wliich  all  difliculties  vanish ;  and  in  his  twentieth  year, 
Theodor  v.  Oppolzer,  just  commencing  his  medical  studies,  has 
already  in  1861  published  his  first  contribution  to  Aatroaomy— 
'Uelxjr  die  Bahn  des  Kometen  I,  1861.' 

In  January  1S65  he  graduates  as  Doctor  of  Medicine  at  the 
Vienna  University,  and  the  young  man,  now  twenty-four  years  of  j 
ogi3,  has  alreatly  published  (iffy-six  different  orbits  of  small  planets,  I 
»phemerides,  and  otta-i'  astronomical  works.  In  the  following  year 
he  is  Privat-docent  lor  theoretical  astronomy;  in  1869,  when 
28  years  of  age,  he  is  a  corresponding  mcmlx'r  of  the  Imperial 
Academy ;  when  29  ho  publishes  the  first  volume  of  his  cliisaieal 

*  Tmnslnr  ion  of  an  ubil  uary  diacour^  delivered  at  tho  Annual  Meeting  of  the 
Imperial  Acadcui;  of  Science-s  of  Vienna. 
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work, '  Lebrbuehes  xiir  Babnbestimmung  der  Kometen  und  Plaxw- 
len,'  n  work  since  translated  into  the  French  langiiage,  aud  of 
which  A  new  edition  lias  been  recently  issued ;  and  in  the  same 
year  lie  was  appointed  Extraordinary  Professor  of  Astronomy  aud 
higher  Geodesy  at.  the  Vienna  University, 

Two  years  later,  in  the  year  1S72,  the  Goveniment  sends  tbe 
young  astronomer,  whose  renown  was  increasing  so  rapidly,  ai 
Austrian  representative  at  the  International  European  Geodeti* 
Congress,  which  was  instituted  for  inquiry  into  the  true  Ggan 
of  the  Earth  :  and  now  a  new  and  wide  field  for  work  opens  to 
him.  Earlier  in  the  century  it  would  have  been  scarcely  thought 
possible  that,  whilst  part  of  the  world  bristled  with  arms  and  the 
trembh'ng  millions  expected  iToin  day  to  day  the  outbreak  of  tie 
most  fearful  uar,  at  the  very  same  time,  as  if  in  a  higher  sphera, 
the  representatives  of  all  nations  should  gather  together  again  and 
again  iu  a  noble  emulation  to  promote  the  extension  of  human 
knowledge.  There  they  measure  or  .span  in  their  computation  the 
great  globe  itself;  into  these  regions  the  conflict  of  interests  does 
not  reach,  and  here  at  least  it  is  as  it  ought  to  be,  the  dream  of  a 
world-peace  takes  form  and  reality. 

In  the  meantime  the  private  observatory  directed  by  Oppolier 
in  the  Alserstrasse,  Viennn,  enriched  science  with  an  unbrokeo 
series  of  new  observations  and  positions,  and  Oppolzer  applied 
himsi'lf  closely  to  two  great  undertakings — the  motion  of  the  Moon 
and  the  iD(juiry  into  Kc'ipses.  In  the  year  1881  he  published  his 
'  .Syzygien-Tafehi  fiirdeti  Mnnd,'nnd  in  the  year  1882  the  Imperial 
Aoidemy  elected  him  full  member.  In  the  year  1883  he  presented 
to  the  same  body  his  '  Tafeln  fiir  die  Berechnung  der  Mondeafin- 
stemisse  ;'  and  in  the  year  1885,  in  which  the  Government  sent 
him  to  the  Inteniational  Conference  on  Weights  and  Measures, 
his  work  of  many  years,  the  'Canon  der Finstemisse,'  was  tiutshed. 

This  work  has  aln-ady  been  di-signated  at  the  last  session  of  the 
Imperial  Academy  as  otie  of  the  greatest  works  of  calculation 
wliich  has  ever  been  accomplished  by  man.  It  embraces  the  com- 
putation of  every  eclipse  for  a  period  of  3^  centuries,  from  B.C.  1203 
to  A.I).  2163,  and  iiichides  8000  solar  and  5200  lunar  eclipaes. 
For  some  years  a  band  of  skilled  workers,  part  volunteers  and 
part  paid  out  of  his  private  means,  supported  him  in  his  calcula- 
tions, the  original  maiiuHcripts  of  which,  according  to  the  report 
of  his  faithful  coadjutor  Dr.  Schram,  tUled  242  large  folio  volume*, 
with  more  than  10  million  figures.  The  results  till  the  52nd  voltuoe 
of  our  Memoirs. 

Of  this  memorial  which  be  thus  erected  for  himself  he  did  not 
see  the  completion.  "When  the  last  proof-sheet  was  thrown  oft, 
he  already  lay  on  his  death-bed. 

The  history  of  the  Vienna  University  notices  with  pride  how, 
more  than  four  centuries  ago,  under  Georg  von  Peurbiiifh,  oatnv 
nomical  studies  sprang  up  at  the  High  tjchool.  Peurboob  also 
computed  tables  of  eclipses  which  did  not,  it  \a  true,  reach  (he 
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primer  until  long  after  his  death.     Jlo  also  died  younp;,  in  1461, 

iihen  oiily  38  years  old.     But  so  deep  and  lasting  was  Peurbach's 

iufluence  as  a  teacher,  that  the  self-composed  epitaph  of  his  re- 

oovned  pupil,  Begiomontanus,  at  Niimberg,  praises  the  beloved 

Vienna  Teacher,  as  if  Begiomontanus  wished  to  carry  his  gratitude 

orer  the  borders  of  life.     And  just  as  deep  a  feeling  of  love  and 

gnb'tnde  has  Oppolzer-left  behind  in  the  hearts  of  his  pupils  and 

friends.    These  feelings  flow  from  two  sources,  from  the  elevated 

nature  of  that  science  in  which  he  had  conducted  his  pupils,  and 

from  his  personal  singleheartedness.     Then  no  one  of  us  has  ever 

•era  Oppolzer  other  than  bright,  with  that  cheerful  openness  which 

Qjrited  intercourse  and  agreeably  won  regard,  and  which  is  the 

Qever-foiling  outward  expression  and  consequence  of  a  pure  and 

truly  noble  soul-life. 

Two  years  ago  Oppolzer  iiad  undertaken  a  task  which  is  most 
c'oeely  connected  with  his  Lunar  Theory,  published  in  the  51st 
Volume  of  the  '  Memoirs '  of  the  mathematical  and  natural  science 
Section.  He  deals  with  the  differential  equations  of  the  perturbed 
motion  of  the  Moon  which  present  themselves  in  this  theory,  and 
the  numerical  solution  of  these  equations  so  far  that  the  integration 
is  reduced  simply  to  a  question  of  quadratures.  The  completion 
of  the  work,  which  has  been  interrupted  by  his  death,  has  been 
aecnred  through  the  care  of  his  widow,  Frau  Coelestine  v.  Oppolzer, 
nee  v.  Mauthner,  by  the  skill  and  under  the  direction  of  Herr  Dr. 
Schram.  This  work  will  appear  on  its  completion  in  the  *  Memoirs ' 
of  the  Imperial  Academy. 

Scientific  Works. 

The  following  list  is  derived  from  a  complete  catalogue  drawn 
up  by  Dr.  Bobert  Schram  of  the  published  writings  of  Th.  v.  Oppol- 
ler,  which  comprises  318  numbers,  and  which  will  appear  in  the 
'  Vierteljahresschrift  der  astrouomischen  Gesellschaf t ' : — 

Bahnbestimmung  des  Planeten  («).  Sitzb.  Wien.  Bd.  xlvii. 
8.  229-241. 

Entwicklung  von  Differentialformeln  zur  Verbesserung  einer 
Planeten-  oder  Kometenbahn  nach  geocentrischen  Orten.  Sitzb. 
Wen.  Bd.  xlix.  8.  271-288, 

Die  Constanten  der  Procession  nach  Le  Yerrier.  Sitzb.  Wien. 
Bd.  hi.  8.  579-593. 

Definitive  Bahnbestimmung  des  Planeten  @  "  Concordia." 
Sitzb.  Wien.  Bd.  Ivii.  8.  343-383. 

Feber  die  Bestimmung  einer  Kometenbahn.  11.  Abh.  Sitzb. 
Wien.  Bd.  Ix.  S.  918-944. 

Lehrbuch  zur  Bahnbestimmung  der  Kometen  and  Planeten. 
L  Band.     Leipzig,  1870.     W.  Engelmann.     353  Seiten. 

Feber  den  Yenusdurchgang  des  Jahres  1874.  Sitzb.  Wien. 
Bd.  bd.  S.  515-599. 
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Ueber  den  Winnecke'schen  Koroetcn  (Komet  HI.  1819V 
I.  Abh.     Sitz.  Wien.  Bd.  Ixii.  8.  655-675, 

Ueber  den  Winnecke'schen  Kometen  { Komet  III.  181 9.)  Sit»b. 
Wien.  Bd.  IxN-iii.  S.  237-292. 

Das  Sc-lialtbrett  der  osterroichisehen  Oradmessung.  Sitzb.  Wien. 
Bd.  Ixii.  S.  379-398. 

Ueber  einige  Relatiouen  zwischen  den  Combinationssummen 
der  Quadrate  der  geraden  und  ungersdeu  Zahlen.  MatbematiMhe 
Annaleii,  Bd.  xiii.  8.  405-410. 

Neue  Metlitide  zur  Bestimtnuug  der  Babuelemente  gleicher 
Wahrseheinliclikoit  fiir  einon  kleinen  Planeten.  Monatsb.  Berlin, 
1878,  S.  581-602. 

Entwicklung  der  Differentialquotienten  der  wahren  Anomalie 
uud  des  Kodiusvector  noch  der  Excentricitat  in  nnheza  paraboli* 
schen  Bahnen.     Monatsb.  Berlin,  1878,  8.  582-859. 

Lelirhiich  zur  Bahnbestimmung  der  Kometen  und  Planeten. 
U.  Bd.     Leipzig,  18S0.     635  Seiten. 

Ueber  die  Uerechiiung  der  wahren  Anomalie  in  naheza  par»- 
bolischen  B.ihuen.  Abh.  der  II.  CI.  der  k.  Akad.  d.  Wiss.  in 
Miincheu.  Bd.  xiii.  Abh.  lii.  S.  137-168. 

Uoter  die  Bestimmung  grosser  wahrer  Auoraalien  in  paraboli- 
schen  Bahnen.     Monatsb.  Berlin,  1880,  .S.  511-515. 

Svzygien-Tafelu  fiir  den  Mond.  Publication  der  aslronomisohen 
Oesellschaft.  XVI.  Leipzig,  1881.  W.  Engelmann.  48  uud 
[54]  Seiten. 

Lehrbueh  zur  Bahnbestimmung  der  Kometen  and  Planeten. 
1.  Bd.  Zweite  villi ig  umgearbeiteteAuflage.  Leipzig,  1882.  W. 
Engelmann.     684  Seiten. 

Beilrag  zur  Ermittlung  der  lleduction  auf  den  unendlieh  kleinen 
Bchuiugungsbogen.     Sitzb.  Wien.  Bd.  Ixxxvi.  8,  713-732. 

Ermittlung  der  Storungswerthe  in  den  Coordinaten  durch  die 
Variation  entapreehend  gewUhlter  Constonten.  Denkscbr.  Wian. 
Bd.  xlvi.  8.  45-75- 

Ueber  die  Kritericn  des  Vorhandenseins  dreier  Losungen  bd 
dem  Kometenprobleme.     Sitzb.  Wien.  Bd.  Ixxxvi.  S.  885-S92. 

Tafi'ln  fiir  den  Planeten  (*)  "■  Concordia."  Denkschr.  AVieti. 
Bd.  xlvii.  S.  149-159. 

Tafeln  znr  Berechimiig  der  Mondesfinsternisse.  Denkschr. 
Wien.  Bd.  xlvii.  S.  243-275. 

Bericht  viber  die  Bestimmung  der  Schwere  mit  Ililfe  verscliiedener 
Apparate,  Annex  VI. «  zu  den  Verb,  der  1883  in  Rom  .ibgi-'hal- 
tenen  \'ll.  allg.  Conferenz  der  europ.  Gradmessung.  pag.  i  bis  28; 
derselbe  franziisisch  ebendaselbst  Annex  VI.  6,  pag.  38-64  (der 
deutsche  Bericht  abgedruckt  in  d.  Zeitschr.  fiir  Instrumeutenkunde 
IV,  .Tfthrg.  .Sept.,  S.  303-316,  und  Nov.,  8.  379-387)- 

Ueber  die  Lange  des  Siriusjahres  und  der  Sothisperiode.  Sitzb. 
Wien.  Bd.  xc.  S.  557-584.  (Auszug  aus  d.  Akad.  Anzeiger  Xr. 
xxiii.  in  d.  Astr.  Nachr.  Bd.  1 10,  Nr.  2633,  S.  271-272.) 

Ueber  Weltzeit.  Vortrag  gehalten  im  Vereine  zur  Verbreituog 
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natarwissenschaftlioher  Eenntnisse  am  8  April,  1885.  Ver.  nat. 
K.  Bd.  25,8.  415-440- 

ITeber  die  Auflosung  des  Kepler'schen  Problems.  Denkschr. 
Wien.  Bd.  L.  8.  185-243.  (Auszug  ana  d.  Akad.  Anzeiger  Nr.  iz. 
in  d.  Astr.  Nachr.  Bd.  112,  Nr.  2672,  8.  127-128.) 

Canon  der  Finstemisse.  Denkschr.  Wien.  Bd.  lii.,  Wien  1887. 
xrvi  und  377  Seiten  und  160  Karteik 

Entwurf  einer  Mondtheorie.  Denkschr.  Wien.  Bd.  li.  8.  69  bis 
105. 

Ueber  einen  Apparat  zur  absoluten  Bestimmung  der  Schwin- 
gtmgszahl  einer  Stimmgabel.  Akad.  Anzeiger  Wien  1886,  Nr.  x. 
8.  82-85. 

Ueber  die  astrouomische  Befraction.  Denkschr.  Wien.  Bd.  liii. 
S.  1-52. 


Meteor  Notes. 

Thx  very  clear  weather  in  June  was  continued  in  July,  and  between 
the  13th  and  31  st  I  obtained  observations  on  14  nights.  In  all 
340  shooting-stars  were  recorded  during  36^  hours  of  work. 

The  last  few  nights  of  July  constitute  an  important  meteoric 
epoch ;  and  I  pointed  out  in  1878  ('  Observatory,'  Vol.  ii.  p.  164) 
that  two  Tery  rich  streams  are  visible  at  this  period,  namely  from 
near  2  Aquarii  and  v  Persei.  I  observed  the  July  meteors  in  1879, 
1881,  wid  1883,  and  amply  confirmed  my  results  of  1878.  This 
present  year  I  counted  179  meteors  on  July  27,  28,  29,  and  31, 
and  of  these  36  were  Perseids  and  27  Aquarids.  I  saw  eight  addi- 
tional Aquarids  on  August  i,  though  the  Moon  was  nearly  full. 

The  July  Perseids  are  simply  the  forerunners  of  the  great 
August  shower.  I  saw  the  first  indication  of  them  this  year  on 
July  18,  and  on  July  19  registered  several  fine  meteors  from 
19°  +51°.  On  succeeding  nights  the  displacement  of  the  radiant 
towards  the  east  became  very  obvious,  ana  nearly  agreed  with  the 
positions  given  in  my  paper  in  the  '  Monthly  Notices,'  Vol.  xlv. 
pp.  97,  98.  IVom  my  observations  of  this  shower  during  the  last 
twenty  years,  it  is  certain  that  it  endures  from  July  19  to  Aug.  22 
with  a  radiant  advancing  from  19°  +51°  to  76°  +57°;  and  there 
is  strong  evidence  it  begins  yet  earlier,  for  on  July  13,  1885,  I 
noted  a  few  streak-leaving  meteors  from  11°  +48°,  which  would 
be  the  exact  position  of  the  Perseid  shower  on  the  date  named. 

The  contemporary  display  near  S  Aquarii  attains  a  maximum  on 
about  July  28,  and  I  have  seen  it  as  foUows  : — 

1877,  August  3-16.. ..     342° 

1878,  July  27-31    341 

1879,  July  28 338 

1883,  July  28 337 

1887,  July  27-Aug.  I  .     337 


-12° 

10  meteors. 

-13 

54        » 

-14 

14 

—  II 

18        „ 

—  12 
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In  iSSi,  July  27, 1  obsf-rved  many  meteors  from  Aquarius  md 
Perseus,  but  did  not  detennine  their  precise  radiant-points.  I 
have  seen  no  displacement  in  the  Aquarid  centre  similArly  to  ikt 
affecting  the  Perseids,  and  the  former  shower  beems  prolonged  in 
into  Au^st.  It  was  recognized  here  on  Aug.  10-13,  1S77,  oo 
Aos.  14, 18S7,  and  on  Aug.  21, 1879.  I  have  combined  the  oUser- 
rations  in  the  years  1877  and  18S7,  and  find  the  radiants  tt 
follows : — 

1S77-57,  August  10-14    ■■     iZ^^  -II  12  meteors. 

1879,  August  21    339    -«o         14        „ 

Heis,  from   Neumayer's  observations   in   Melbourne,  found 
ndiant   at  337°  — 10"  for  August,  and   from   Col.  Tupman's 
reduced  meteors  I  derived  a  position  at  340'^  —  14°  for  .Sept.  Oit, 
1869.      The  Auqiist  and   September  Aquarids   therefore  divoi 
from  an  apparently  identical  position  to  the  July  Aquarida 

Of  the  minor  showers  witnessed  here  in  July,  1  have 
the  following : — 


No.  Dkte,  1887.     Badiants. 


I... 

X 

J... 
4— 
5— 
6... 

7... 

t... 

9... 

10... 


July  27-31 
July  2Z-Aug. 
Jnly  10-Aug. 
Julj  17-31 
July  11 -Aug. 
July  14-31 

July  14-31 

July  14-11 
July  IJ-Z7 
July  16-31 


5  +10 
t      16  +31 

»     21  +57 

54+«« 

■     46  +16 

160  +69 

269  +49     Swift. 


Notes. 

Swift  ;  strmb. 
Swift ;  (trmks. 
Swift ;  itraks. 
Swift  ;  streaki. 
Swift ;  «treak>. 
Slowiah. 


Compniinot. 


310  +  9 
333  +'» 

335  +49 


Swift. 

BnUier  swift. 
Swift;  short. 


7  +11.  July  3 1 -Aug.  J.  187I. 
15  4-34.  Aug.  &-13,  186&.  " 
ao  4-57,  July  11-Aug.  4, 1 
31  4-ig,  July  20-31,  1871.1 
44  +25,  Aug.  8-1 1. 
260  4-68,  July  24.  1884. 
(■267  4-49,  July  1873. 
\  17?  +47.  July  25,  1884. 
314  4-10,  July  5-28. 
333  +  9.  J»lv  S'--*"«-2,  ( 
332  4-50.  July  31-Aug.  1,1 


The  earlier  obsemitions  of  Nos.  2  and  8  were  by  Profs, 
and  Schmidt  respectively  ;  the  others  by  myself. 

No.  5,  at  46'^  4-  26°,  near  Musca,  has  never  been  detected  befa 
as  early  as  July,  though  there  can  be  no  doubt  it  is  associate 
not  identical,   with  the  shower  of  Muscids   1  delineated  in 
'  Monthly  Notices,'  Vol.  xl.  p.  130,  where  the  position  is  given] 
44"  -1-25'^'  and  the  max.  epoch  as  Aug.  8-1 1.     The  stream  is  ^ 
interesting  one ;  in  the  morning  hours  at  the  end  of  July 
beginning  of  August  it  yields  many  conspicuous  meteors  » ith  la 
paths  and  streaks.      The  shower  Xo.  4,  S.E.  of  a  Arietia,  whic 
saw  in  July  1S78  and  1SS7  and  on  Aug.  10,  1877,  is  rather 
it,  and  the  meteors  are  very  similar,  bft  the  two  streams  are  q( 
distinct. 

No.  7,  at  269"  +49°,  near  Draco's  head,  is  an  aittive  radiant  gf    , 
swift  meteors.     It  \»  curious  that  in  June  last  I  found  a  .•showo^^ri 
slow,  brif;ht  meteors  at  nearly  the  smme  point  (270''  -1-47°,  '  Otval^l 
vatory,"  July    1SS7,    p.   265);    .and   I   have  also    recognir<?<]   this 
radiant  in  August.    These  Draconids  form  one  of  our  best  obserx 
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dUpUys ;  the  mean  centre  from  14  radiants  in  July  and' August  is 
at  27o°-7  +48°. 

No.  10,  at  335°  +49°,  represents  the  liacertids.  They  are 
small,  short,  uninteresting  meteors.  Many  observers  have  fixed 
the  place  of  the  radiant,  the  mean  of  all  being  at  332°  +49°'$  for 
July-August. 

Several  prominent  systems  noticed  here  in  preceding  years  have 
given  no  sign  of  activity  in  this.  Amongst  these  I  may  instance 
radiants  at  6°  +37°,  30*  +36°,  48°  +43°,  and  291°  +70°,  which 
appear  to  have  quite  escaped  me  this  year. 

So  many  briHiant  meteors  have  been  registered  since  July  19 
that  it  would  be  tedious  to  refer  to  them  in  detail ;  but  I  give  a 
few  exceptions  : — On  July  27,  at  13*  21",  1  saw  an  Aquarid  =11, 
moving  from  319^°  +161"  to  308°  +32°.  On  July  31,  10''  40"°, 
Mr.  G.  T.  Davis,  at  Theale,  near  B^ing,  observed  a  meteor, 
=  ?,  with  path  from  2!"  +i7|°  to  22j°  +32°.  On  Aug.  i,  at 
12*  18",  I  noticed  a  fireball  many  times  brighter  than  Venus 
fitlling  from  338°  +43°  to  164°  +70°.  It  began  like  a  3rd- mag. 
star,  and  travelled  some  30°  without  exceeding  ist  mag.,  then  it 
suddenly  brightened,  and,  as  it  passed  down  the  N.N.W.  sky,  gavo 
a  bright  flash,  notwithstanding  the  presence  of  the  nearly  full 
Moon.  It  left  a  train  for  a  few  seconds.  This  fine  meteor,  as 
well  as  the  one  described  by  Mr.  Davis  on  July  31,  belonged  to 
the  Aquarid  shower,  from  which  I  also  saw  a  stationary  meteor  on 
July  29  at  14"  17",  in  the  point  336°  —  1 1°.  For  two  seconds  it 
stood  perfectly  motionless,  like  a  sparkling  2nd-mng.  star.  On 
Aug.  8,  at  1 1""  28"",  I  noted  a  very  fine  meteor,  which  near  the  end 
gave  a  flash  brighter  than  the  moonlight,  passing  from  349°  +15° 
to  9°  + 14^°.  Its  motion  was  rather  swift,  probable  radiant  at 
304°+ 1 1».    • 

Between  Aug.  i  and  14  I  recorded  191  meteors,  of  which  about 
71  were  Perseids.  On  Aug.  10  I  counted  22  Ferseids  in  the 
i|  hour  before  1 1""  1 5",  but  the  shower  seemed  rather  feeble  in 
comparison  with  some  of  its  previous  returns.  On  Aug.  11 
16  Ferseids  were  counted  in  i  hour,  but  the  sky  was  much  involved 
in  clouds.  The  shower  was  also  continued  on  Aug.  14,  though  it 
only  gave  two  meteors  per  hour  for  one  observer.  On  Aug.  6  I 
noticed  a  very  sharply  defined  radiant  at  31°  +49°,  quite  distinct 
from  the  Perseids,  which  gave  a  centre  on  the  same  night  at  42° 
+  55°.  The  former  shower  appears  to  be  the  same  as  one  distin- 
guished here  in  1880,  Aug.  1 1-13,  at  30°  +  47° ;  and  it  may  possibly 
have  some  connection  with  Comet  I.,  1870,  which  has  a  radiant  at 
25 J°  +45°  Aug.  12  according  to  Prof.  Herschel,  and  at  27''"9 
+48°*4  Aug.  14  according  to  Dr.  Dreyer.  This  comet  at  its 
descending  node  passed  very  near  the  Earth's  orbit. 

Bristol,  1887,  Aug.  15.  W.  F.  Dehnino. 
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Selauffrapkiettl  ATo/m. 

Lb  MoirsTEB  axv  tom  NnGnBonmooo. — Tbe  remarkable 
cfauscter  of  the  mountainoua  region  borderuig  the  western  iectioD 
of  tbe  Mare  ^erenitatis  is  seen  to  the  best  advantage  nnder 
ereoiag  illumination,  when  tbe  terminator  has  itd\anced  a«  far 
east  as  35^  W.  longitude.  During  the  inturtal  betw.-en  ttii« 
phase  and  the  time  when  the  western  walls  of  Port  ' 
Le  ilonnier  are  intersected  by  it,  most  of  the  striking  i 
of  the  surface-structure  of  the  "  coast-line  ~  are  reveal<*d,— especi- 
aDy  iu  the  ncinity  of  the  curious  bay -like  inflexion  of  the  bonl«T  of 
the  Mare,  known  as  Le  Monnier,  which,  being  supposed  to  represent 
the  remains  of  a  partially-destroyed  ring-plain,  pertaining  lo 
same  type  as  Lee  and  Doppelmayer  on  the  eastern  side  of 
Mare  Huniorum,  is  a  special  object  of  interest  to  Lunar  nbsem 

I  obtained  an  exceptioniUIy  favourable  view  of  this  object 
tween  13'  and  14",  on  August  8th,  with  a  power  of  284  on  a 
in.  Calver  reflector,  the  terrainafor  during  the  time  of  obsenati 
grazing  the  western  flanks  of  Ije  Monnier  and  Posidonius, 
very  cursory  examination  suffices  to  «how  that  though  the  first- 
named  formation  resembles  Df;  f  in  !a4-king  a  definite  wall 
on  the  side  facing  the  Mare,  it  ■■  m  it  in  exhibiting  no  traces 
of  a  once-existent  ring.    What  we  see  iu  Le  ilonnier  is  a  b) 
semi-ellipse  with  two  obscure  parallel   ridges  forming  its   ni 
axis,  traversing  the  widest  part  of  the  bay,  while  in   tbe  ol 
object  we  observe  tolerably  complete  remains  of  an  entiru  ci 
ring-plain.     Beer  and  Miwller,  and  Xeisou,  show  a  loftr  isol 
mountain  (A,  Xeison's  Map  Ill.l  nearly  in  the  centre  of  the 
This  object  is  egrogiously  misplaced.     It  does  not  stand  alone, 
forms  part  of   a   short  spur  or  hook-shaped  projection  from 
south  side  of  the  formation  and  only  encroaches  to  a  slight 
tent  on  the  bay  opening.     Opposite  to  it,  on  the  north  sido  of 
Monnier,  there  is  a  somewhat  similar,  but  far  less  noteworthy, 
jectiou  which  extends  some  distance  bi>yond  the  limits  of  the  rii^ 
towards  the   interior.      The    more   westerly  of  the  two   parallel 
ridges,  just  mentioned  as  forming  an  imaginary  minor  axis  to   ^ 
semi-ellipse,  appears  to  connect  these  projections  ;   w  hile  the  ot 
apparently  originating  on  the  south  at  the  lofty  spur  close  to 
first,  runs  parallel  to  it  nearly  across  the  mouth  of  the  bay, 
instead  of  joining  the  low  spur  on  the  north  side,  trends  tow 
the  north-cast  and  dies  out  on   the  surface  of   tbe   Mare  S( 
distance  east  of  Le  Monnier.      A  third  ridge  runs  out  in  a  Ni 
direction   from  the  bright  spur,  .\,  and   terminates  oppiisite 
centre  of  the  boy.     An  interesting  and  important,  though  hithi 
unrecorded,  feature  was  remarked  in  connection  with  the  norl 
side  of  the  formation,  viz.  the  linear  extension  of  this  flank  towi 
the  east  in  the  form  of  a  number  of  low  hills  and  mounds, 
ally  decreasing  in  altitude  and   size.      These  some^ihat  obscure 
deVails  tepteaent,  in  tny  opinion,  the   site  of  a  portion  of 
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origiiud  north  wall.  If  tiik  be  so,  the  formation,  beliara  its  partial 
destroction,  resembled  in  dnpe  a  mber  ekngated  ^lipse,  ooesed 
aboat  midwar  br  the  mexidiui  which  marks  30'  west  kncitnde, 
with  its  major  axis  sl^tlr  inclined  to  this  meridiaa  and  dire«ted 
from  W.S.W.  to  £!jk  X.,  thus  bringing  it  into  much  doser 
parallelism  with  an  imaginajr  centre  Ime  through  Posidonias  and 
Charcomac  than  if  the  inflexion  in  the  coast-Ime  is  regarded,  as 
shown  in  the  Slaps,  nithoat  reference  to  the  row  ot  ob)e«ts,  fonn- 
ing  an  easterly  extension  of  the  X.  wall  of  Le  Monnier.  rerealed 
under  a  low  San  during  evening  illiuninatioD. 

The  parallel  ridges  crossing  the  bav,  reminding  one  of  **  a  bar  ' 
or  shoal  at  the  mouth  of  a  river,  are  prolonged  in  a  soatberly 
direction  far  beyond  the  limits  of  Le  Monnier  in  the  form  of  a 
single  broad  ridge,  which  may  be  traced  along  tite  border  of  the 
Mwe  Serenitatis  up  to  Mt.  Aigxus.  The  many  details  on  the 
floor  and  in  the  neighbooihood  of  Posidonius  were  well  seen  on 
8th  August.  The  fine  object  Daniell  was  intersected  by  the 
terminator  at  13"  and  displayed  to  advantage  the  extensive  slope 
of  its  outer  wall,  which  appears  to  reach  nearly  up  to  Posido- 
nias m. 

The  brilliant  crater  I.  on  the  exterior  of  the  northern  rampart  of 
Posidonius  was  filled  with  shadow  and  exhibited  two  breaks  in  its 
western  rim,  presumably  due  to  the  existence  of  craterlets. 
Schmidt  is  the  only  selenographer  who  shows  the  curious 
"pockets"  which  exist  in  the  western  wall  of  Posidonius,  viz. 
elongated  depressions  shaped  something  like  an  hour-glass  or 
figure  8.  They  are  very  obvious  at  sunset.  It  is  worth  remark 
that  these  features  seem,  as  a  rule,  to  be  mora  generaUy  found  in 
the  u-etUm  walls  of  large  formations  than  elsewhere.  Fracas- 
torias,  Theophilus,  Cyrillus,  Catherina,  Geomedes,  Petanus,  Pur- 
bach,  and  Bullialdus  may  be  cited  as  striking  instances  of  this 
peculiarity,  which  may  likewise  be  traced  in  much  smaller  objects. 
The  great  cleft  which  runs  from  north  to  south  on  the  west  side  of 
the  bright  crater  A,  on  the  floor  of  Posidonius,  was  hardly  so  easy 
an  object  as  it  usually  is  under  an  equal  solar  altitude  at  sunrise. 
The  short  cleft  on  the  northern  section  of  the  interior,  running  at 
right  angles  to  the  last,  was  very  distinct,  and  seems  to  be,  as 
Schmidt  shows  it,  rather  a  narrow  valley  between  two  parallel 
ranges  of  steep  hills  than  a  true  cleft. 

At  the  time  of  observation  the  Sun  had  set  on  the  greater  part 
of  the  ring-plain  Cborcornac,  so  that  only  a  portion  of  the  eastern 
side  of  the  formation  was  visible,  and  this  was,  to  a  great  extent, 
involved  in  half-shadow.  There  is  a  curious  tendency  to  parallelism 
in  the  mountains  which,  running  from  the  south-east  side  of 
Posidonius,  border  Charcomac  on  the  east. 

Thouab  Gwtn  Elubr, 

Kempaton,  Beds,  1887,  August  zo. 
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CORRESPONDENCE. 

To  the  Editurg  of  '  The  Ofjservatorif.' 
Suggested  Mean  Distances  of  Ultra- Neptunian  Planets. 

Geutlemew, — 

In  the  tliird  volume  of  the  '  Observatory,'  p.  439  et  ttq., 
there  is  an  abstract  of  a  memoir  read  before  the  Boyal  Societv  of 
Edinburgh  by  Prof.  tt.  Forbes,  in  which  he  elaborately  puts  together 
the  a]>lifliuu  distances  of  all  the  comets  for  which  elliptic  orbits 
have  been  computed,  with  the  view  of  ascertaining  whether  any 
indications  could  thence  be  deduced  with  regard  to  the  probable 
distances  of  planets  revolving  round  the  Sun  beyond  the  orbit  of 
Neptune.  Home  of  these  aphelion  distances  are,  however,  neces- 
earily  very  uncertain  ;  and  I  do  not  purpose  here  to  refer  at  all  to 
the  suggestions  to  which  Prof.  Forbes  was  led  by  his  examination. 

What  I  do  wish  to  do  is  to  call  attention  to  two  remarkable 
points  which  he  has  practictiUy  passed  over,  but  may  possibly  be 
of  some  significance.  It  is  known  that  the  aphelion  distance  •  of 
the  comet  of  1866,  with  which  the  Leonid  meteors  are  connected, 
is  nearly  the  same  as  the  mean  distance  of  Uranus.  Now  that  of 
the  third  comet  of  1862  (which  is  similarly  connected  with  the 
Perseid  meteors)  amounts  to  487,  which  is  very  nearly  equal  to 
the  sum  of  the  mean  distances  of  Uranus  and  Neptune  (19-2 

+  30'')- 

Prof.  Forbes  includes  in  his  list  the  third  comet  of  1845,  ''"' 
does  not  refer  to  the  fact  that  the  elements  of  its  orbit  pt«9eut  a 
striking  resemblance  to  those  of  the  orbit  of  the  comet  of  1596. 
This,  however,  hatl  been  pointed  out  long  before  ;  and  it  seemi 
very  probable  that  these  comets  are  identical,  with  a  period  of  about 
250  years.  Now  the  aphelion  distance  of  this  comet,  according  to 
D'Arresfs  elements,  amounts  to  79' i,  which  is  very  nearly  ecjuaJ  to 
that  of  the  comet  last  mentioned  with  the  distance  of  Neptune 
added  on  again  ;  the  distance  of  Uranus  +  twice  the  distance  ul 
Neptune  =i9-2  +  3o-i-(-3o-i=79'4. 

Whether  this  points  to  the  existence  of  ultra-Neptunian  pknets 
at  the  approximate  mean  distances  49  and  79,  1  do  not  wish  to 
express  any  strong  view,  but  thought  it  worth  while,  with  your 
permission,  to  coll  attention  to  the  distances  in  question. 

Yours  faithfully, 
BUcihcath,  1887,  Aug.  i.  W.  T.  LtIW. 

The  Comet  of  1680  and  its  su/iposed  previous  appearatiee 
Gentlemin, — 

In  Uibboirs  famous  history  he  mentions  the  great  comet 
which  appeared  in  the  fifth  year  of  the  reign  of  Justiuian,  and 
which  is  now  uuderatoad  to  have  been,  iu  all  probobility,  a  return 

•  Prof.  Forlxw  given  tliia  ns  i6-8.    Uiing  OppoliOT**  elements  (A*tT.  ICaehr. 
_jqL  Uviii.  p.  150),  I  found  it  to  be  197. 
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of  Hallev's  periodical  comet.  He  then  goea  on  to  state  that  this 
cumet  had  been  "  found  to  have  revisited  the  Earth  in  seven  equal 
revolutions  of  575  years,"  the  last  hoing  in  the  year  1680,  and 
Biigge«t8  that  it  will  be  observed  again  in  2355  [Gibbon  is  not  very 
accurate  in  his  use  of  the  "  excellent  touchstone  "  which  he  some- 
where calls  arithmetic,  and  evidently  means  here  2255]  "by  the  J 
astronomers  of  some  future  capital  in  the  Siberian  or  Ainericaa 
wilderness." 

The  historian  modestly  disclaims  iiiuch  knowledge  of  astronomy, 
and  remarks  that  on  this  point  hi.^  draws  his  "  humble  science  from 
the  article  'ComL'te'  in  the  French  Eiicyclopcdie  by  51.  d'Alem- 
bert."  In  that  place,  however,  the  writer  merely  mentions 
the  conjecture  of  Jlalley  ou  this  subject,  owing  to  fine  comets 
having  been  seen  in  B.C.  44,  aj).  531  and  1 106,  and  adds  that  "  nos 
descendaiis  poun-out  vcritier"  whether  these  were  successive  ap- 
pearances ot  the  same  comet  seen  again  in  1680.  Eut  llalley's 
conjecture  respecting  this  comet  had  been  shown  to  be  untenable 
many  years  before  Gibbon  wrote;  for  Dunthorne,  in  the  '  Philo- 
sophical Transactions'  for  1751  (in  the  8.ime  pajjer  in  which  he 
first  suggested  the  identity  of  the  comets  of  1264  and  1556), 
pointed  out  that  the  course  traversed  by  the  comet  of  1 106,  as 
indicated  by  the  accounts  of  its  appearance,  was  inconsistent  with 
it«  tiaving  been  identical  with  the  comet  of  1680.  This  being  so, 
oil  probability  of  the  identity  of  the  latter  with  the  comets  of 
A  J).  531  and  B.C.  44  was  at  once  taken  away,  long  before  Eucke 
had  shown  by  his  investigations  that  the  orbit  of  Newton's  comet 
was  indeed  elliptical,  but  an  ellipse  which  it  requires  a  much 
longer  period  than  575  years  to  complete. 

Although  the  comet  of  1 106,  then,  could  not  have  been  identical 
with  that  of  1680,  it  must,  like  the  latter,  have  made  a  very  near 
approach  to  the  Sun.  Mr.  Maxwell  Hail  suggested  several  years 
ago  in  the  '  Observatory  '  a  connection  between  the  former  and  the 
comets  of  1843,  1880,  and  1SS2.  Without  accepting  all  his  sug- 
gestions respecting  supposed  previous  appearances,  it  certainly 
seems  tliat  we  have  in  these  a  family  of  comets  moving  along 
nearly  the  same  orbit;  and  since  the  time  when  he  wrote,  another 
member  has  probably  been  added  to  it  in  the  comet  observed  in 
the  southern  hemisphere  last  January.  That  the  comet  of  1106 
belongs  to  the  same  group  does  a]ipcar  to  be  not  unlikely  ;  and  it 
may  even  have  been  identical  with  one  of  them,  the  period  of  which 
has  been  shown  to  be  probalily  between  700  and  Soo  years. 

Gibbon  must  have  only  intended  to  amuse  himself  and  his 
readers  when  he  referred  to  supposed  ancient  appearances  of  the 
same  comet.  Whether  it  is  stated  that  a  comet  appeared  or  that 
Venus  "  changed  her  colour,  size,  figure,  and  course  "  in  the  reign 
of  Ogyges  is  of  little  consequence  when  we  consider  what  a 
mythical  being  that  personage  was.  The  statement  itself  ia  made 
with  regard  to  Venus ;  Pingre  thought  it  arose  from  some  trudi- 
Uou  respecting  the  appearance  of  a  bright  comet,  but  speculation 
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as  to  lis  course  and  time  of  appearance  (supposing  it  to  hare  been 
one)  is  quite  useless.     But  as  Mr.  Cbainbers,  in  his  ralunble  BDd_ 
rauch-read  '  Handbook,'  has  inadvertently  quoted  the  passage  asi 
an  object  "  worthy  to  be  compared  with  Venus'*  was  mentione' 
it  may  be  worth  while  to  give  tlie  original  ( preserved  by  St.  Augo 
tine  from  Varro)  to  show  that  "  stella  Veneris,"  or  Venus  hersa 
is  named  as  the  object  said   to  have  undergone  such  wonderi 
changes  : — "  In  ca?lo,  inquit  [»'.  c.  Varro],  extitit  portentum,  n«i 
iu  Stella  Veneris  nobilissima,  quain  Plautus  Vesperuginem,  Uo- 
meruB  Hesperou  appellat,  pulcherriniam  dicens.  Castor  scribit  tau- 
tum    porteutum  eititisse,    ut    niutaret    colorem,    niagnitudiiK'Ui, 
figurani,  cursum  ;  quwl  factum  ita  neque  antea,  neque  postea 
Hoc  factum,  Ogyge  rege,  diccbaut  Adrastus  Cyzicenus  et 
Neapolites.  mathematici  nobiles." 

One  word  in  conclusion  respecting  the  comet  seen  after 
death  of  Julius  C'a>sar  in  B.C.  44.     It  appeared,  wo  are  told,  dui 
seven  days  whilst  games  were  being  celebrated  in  honour  of  Veni 
by  OctaNnan  (afterwards  the  emperor  Augustus),  and  w.is  sup- 
posed by  the  people  to  indicate  the  reception  of  the  soul  of 
murdered  dictator  into  the  abode  of  the  gods.     Muiran  tries 
remove  the  games  and  the  comet  from  B.C.  44  to  43  ;  but  Gili 
refuses  to  accept   this  view,  aud  is  probably  right  in  doing 
The  comet  seems  really  to  have  appeared  in  the  September 
lowing  Ca>8ar'8  death,  which  occurred  in  March,  B.C.  44  :  but  of  iti 
course  in  the  heavens  we  know  absolutely  nothing. 

Yours  faithfully, 

Blflckheath,  1887,  Aug.  i.  W.  T/LtW, 


I 

f^^ 


The  Variable  Star  Algol. 

Gentt.emek, — 

The  variations  in  the  light  of  this  star  seem  to  admit  of  onlj( 
one  plausible  explunalioii,  viz.,  that  Algol  is  ae^'ompauied  by  a  lai; 
dark  satellite,  which  transits  the  disc  of  its  primary  at  regiJ 
intervals.      This  hypothesis,  suggested  by  Goodricke  iu  1782, 1 
advocated  by  tsir  John  Herschel,  has  met  with  wide  acceptance  I 
recent  years  ;  and,  in  connection  with  it,  some  interesting  math 
matic.tl  deductions  have  been  published  by  Prof.  E.  C.  Piokerir 
and  by  Mr.  Maxwell  Hall  (see  the  '  Observatory,'  No.  48,  p.  116, 
and  No.  1 11,  p.  224). 

Accepting  this  hypothesis,  we  may  infer  that  the  masses  of  the 
two  couiponpiits  are  not  widely  unequal.     In  this  case.  Algol  mu 
describe  about  the  centre  of  gravity  of  the  system  an  orbit  of  ve 
appreciable  dimensions ;    and,  unless  the  mass  of  the  system 
much  siiialler  than  that  of  our  f^un,  the  star's  orbital  motion  ml 
be  very  rapid.      Hinco  the  orbit-plane  i.s  directed  nearly  towar 
our  system,  it  follows  th.it  Algol's  motion  in  the  line  of  sight 
vary  greatly  at  different  times. 

ill  a  short  article  which  appeared  in  the  '  Scientific  Americ 
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nearly  fourteen  years  ago*,  I  ventured  to  suggest  that  the  orbital 
motion  of  Algol  ought  be  determined  by  means  of  the  spectro- 
scopic method ;  but  this  brief  note  doubtless  faUed  to  meet  the  eyes 
of  astronomers.  Seven  years  later — in  1881 — a  similar  proposal 
was  made  by  Prof.  Pickering  in  a  paper  communicatea  to  the 
American  Academy  of  Arts  and  Sciences  t. 

It  is  gratifying  to  leam  that  this  subject  has  been  receiving 
attention  at  the  Greenwich  Observatory,  and  that  some  very 
suggestive  results  have  been  already  obtained.  The  Astronomer- 
Hoyal's  recent  Annual  BeportJ  contains  the  following  highly 
interesting  statements  with  reference  to  Algol : — "  The  displace- 
ment of  the  F  line  in  the  spectrum  of  Algol  has  been  measured 
as  frequently  as  possible  during  the  winter  months,  in  order  to 
ascertain  if  any  evidence  coiild  he  obtained  of  rapid  orbital  motion 
such  as  would  result  from  the  hypothesis  of  the  variability  of 
Algol  being  caused  by  the  transits  of  a  large  satellite.  A  sufficient 
number  of  observations  has  not  yet  been  obtained  to  allow  a 
definite  conclusion  to  be  formed,  but  as  far  as  the  observations  go 
there  are  indications  of  a  variation  of  the  motion  in  the  line  of 
sight  corresponding  to  orbital  motions,  having  the  same  period  as 
that  of  the  star's  variability." 

Should  these  observations  be  confirmed,  the  result  will  not  only 
prove  the  correctness  of  Goodrich's  hypothesis,  but  will  enable  us 
to  draw  some  important  inferences  respecting  the  mass  and  dimen- 
sions of  the  system. 

There  are  two  other  points  of  interest  in  connection  with  this 
subject,  which  I  venture  to  bring  before  the  notice  of  your 
readers: — 

(i)  It  has  been  shown  by  Capt.  Abney  that  the  axial  rotation  of 
a  star  may  modify,  to  a  perceptible  extent,  the  appearance  of  the 
dark  lines  in  its  spectrum  ('  Monthly  Notices,'  Boy.  Astr.  80c. 
vol.  xxxvii.  p.  278).  Now,  according  to  the  accepted  view,  the 
radius  of  Algol  must  bear  a  considerable  proportion  to  its  distance 
from  the  centre  of  gravity  of  the  system.  And  it  is  highly  pro- 
bable that  the  star's  rotation-period  is  either  equal  to,  or  shorter 
than,  the  period  of  revolution.  The  rotation  would  thus  bo  very 
rapid,  and  the  resulting  effect  upon  the  dark  lines  of  Algol's 
spectrum  would  be  of  a  decided  character.  Further,  it  will  be 
found,  upon  examination,  that  marked  changes  in  the  breadth  and 
ihading  of  the  lines  would  occur  during  the  transits  of  the  dark 
satellite,  I  am  not  aware  that  such  changes  have  been  noticed,  but 
a  large  aperture  may  be  requisite  for  their  detection.  A  negative 
result — should  such  be  obtained — would  bo  by  no  means  destitute 
of  interest. 

(2)  It  is  worthy  of  notice  that  the  true  period  of  Algd's  varia- 
tion may  differ  &om  the  apparent  (or  observed)  period  by  an 

•  Scientific  American,  Vol.  xxix.  p.  175  (Nov.  i,  1873). 

t  Proo.  Amer.  Acad.  YoL  zri. ;  Observatory,  No.  48,  p.  116. 

J  Nature,  Vol.  ixrri.  p.  139. 
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■ypceeiahte  inteml.  It  u-ill  be  readily  seen  that  the  apparefl 
peaiod  is  mffected  by  the  motioo  of  the  AI(;oI  system  (i.  t.  of  til 
eeatre  of  grant\ )  in  the  line  of  sight.  Tlie  latter  period  has  beM 
•o  accurately  determined,  that  we  may  distinguish  between  tiV 
two  perioda,  unless  the  Algol  system  has  no  perceptible  moTement 
of  »ppr«»ch  or  recession. 

Let  V  denote  the  velocity  of  li^t :  ft  the  velocity  of  the 
•ystcm  in  the  line  of  sight  ( -f-  denoting  ree€Mion,    —  approadif^ 
R,  P,  the  true  and  apparent  periods  respectiTely ;  AP=P  —  P. 

Then  it  mar  be  eMiij  shown  that 

AP=-if^ 
-y- 

■    In  this  formala  we  may  write  P  for  F  without  appreciable  u., 
'  Wbstituting.  then,  the  numerical  values  of  P  and  V,  we  obtain 

AP=-i'-33^. 

where  fi  is  expressed  in  miles  per  second. 

If.  for  example,  the  Algol  system  were  approaching  our  systi 
at  the  rate  of  30  miles  per  second,  the  true  period  would  be  1 ' 
40  Koonds  lotvfer  than  th.it   found  by  oliservation,  or  2*  20'  49" 
34*,  the  observed  value  being  a""  20'  48""  54». 

In  conclusion,  it  is  probable  that  the  spectroscopic  method  ma^i 
be  saeoMsfitlly  ap{ilied  to  other  stars  nf  the  Algol  type;  but  tlfl| 
oanpantaTe  &intiiess  of  these  stars  will  render  it  necesaatj  ^H 
employ  a  veij  large  aperture  for  this  purpose.  ^H 

Yoora  truly,        ^^ 
8t  OiUMrnie'c  Ont.,  Canada,  J.  M.  B^SS. 

^.  1887,  July  8. 

HL^_^        The  Periods  of  the  PtaiteU. 

As  Bode's  law  relnting  to  the  distances  of  the  Planets  is  1 
longer  defensible,  it  occurred  to  me  to  seek  for  some  numerical 
tions  among  their  periods  like  those  which  obtain  among  the  poria 
of  the  satellites  of  Jupiter  and  Saturn.     Taking  the  outer  plane 
which  seem  to  form  a  class  in  themselves,  I  found  an  approach  j 
tk^  periods  to  the  numbers  2,  5,   14,  and  28.     The  unit  of    "  _ 
scale  would  be  an  asteroid  or  minor  comet  with  a  period  of  aboat 
S'90  rears.     This  would  give  : — 

Compated  reriod*.  Obeerrfd  Periods.           J 

lew*.  l'c«r&.            ^^A 

Jupiter 1 1-80  1 1*86        ^H 

Saturn 29*50  29*46         ^H 

Uranus     83-60  84*02         ^H 

Neptune 165*20  164*78         ^^ 

The  observed  periods  are  alternately  in  excess  and  defect  of  the 
computed,  a  state  of  things  which  might  well  occur  if  the  periods 
vera  originallf  commensuraUe.  ^^ 
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FoUowing  the  foregoing  example,  I  assuroed  as  the  unit  of  scale 
for  the  four  inner  planets  an  intra-Mercurial  planet  with  a  period 
of  I2'5  days,  rather  for  convenience  than  because  there  is  any 
adequate  ground  for  believing  in  its  existence.  I  then  found  their 
periods  hiAj  represented  by  the  numbers  7,  18,  29,  and  55,  with 
the  same  alternate  excess  and  defect  as  before. 

Computed  Periods.  Observed  Periods. 
Days.  Days. 

Mercury    87*5  87-97 

Venus    225*0  22470 

Earth 362*5  365*26 

Mars 687*5  686*98 

Considering  the  short  period  of  the  hypothetical  planet  with 
which  I  start,  the  error  in  the  case  of  the  Earth  is  considerable. 
Nevertheless,  the  periods  of  Mercury  and  the  Earth  are  very  nearly 
in  tiie  proportion  of  7  to  29.  As  in  the  former  instance,  the  prin- 
cipal deviation  occurs  in  the  case  of  the  third  planet  of  the  four. 

Denoting  by  m  the  period  of  Mercury,  M  that  of  Mars,  and  the 
periods  of  the  other  planets  by  their  initial  letters,  the  following 
simple  relations  are  very  nearly  correct : — 

i5m=3E  +  V. 
2M+»M=4E. 
5(E-m)=3(M-V). 
M-|-2E=2V+ii«i. 
2M+  i6nj=7E+V  (correct  to  less  than  one  hour). 

Others  will  no  doubt  be  discovered  by  examination.  The  table 
gives  E+n»=2V,  but  in  this  case  the  error  is  nearly  4  days. 

The  relations  among  the  outer  planets  appear  to  be  less  simple, 
as  5J=2S  and  N=2U  are  by  no  means  accurate.  Indeed  some 
of  the  differences  between  expressions  which  should  vanish  accord- 
ing to  the  table  appear  to  be  commensurate  with  the  periods  of 
the  inner  planets,  but  the  coincidence  is  not  very  exact  considering 
the  comparatively  short  periods  of  the  latter.  Thus  TJ— 7J  is 
nearly  equal  to  one  year,  5J— 28  to  f  years,  and  14J— N  to  i^ 
years.  2U— N=2(E+V)  is  also  nearly  correct,  but  the  exact 
period  of  Neptune  is  doubtful  to  an  extent  comparable  with  the 
periods  of  some  of  the  inner  planets.  One  of  the  moat  exact 
relations  among  the  outer  planets  alone  is  given  by 

39J=8S+2T7. 

The  nearest  approach  to  accuracy  in  the  tabular  values  is  with 
the  periods  of  Saturn  and  Neptune,  the  ratio  of  which  is  not  ha 
from  5  to  28.  Somewhat  similar  occurs  with  the  second  and  fourth 
planets  in  the  inner  series. 

Yours  truly, 

W.  H.  S.  MoKCK. 
DaUin,  18(7,  July  14. 
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The  Orbils  of  Cornels. 

Gextlemex, — 

In  an  interesting  sketch  of  Dr.  firaon's  '  Cosmogonv,'  br 
Miaa  A-  M.  Gierke,  in  a.  late  number  of  '  Nature,'  I  find  the 
following  remarks  on  the  aboTe  Bubject : — 

"  Comots  can  no  longer  be  set  down  as  mere  casual  intmd 
upon  the   solar  system.      Thej  certainly   share  its    translat 
motion  since,  if  they  were  either  overtaken  or  encountered,  thi 
would  seem  to  come  most  numerously  from  near  the  apei  of  tl 
Sun's  path.     But  they  approach  him  indifferently  from  all  pai 
of  the  sky.     A  further  proof  of  the  absence  of  relative  motion 
afforded  by  the  shape  of  the  tracks  they  pursue.     M.  Fay? 
remnrki?tl  that  of  364  cometary  orbits  calculated  not  one  is 
decidi?d  hyperbola,  and  Laplace's  view  that  they  are  hyperbolic  by" 
nature  and  elliptical  only  through  perturbation  is  thus  seen  to  be 
the  exact  reverse  of  the  truth." 

1  have  already  urged  in  your  columns  that  a  nomber  of  cometa 
which  are  distinguished  by  direct  motion,  small  inclinations,  sh 
periods,  marked  ellij)ticity,  and  apparent  connection  with  .Tupiti 
(or  some  other  planet)  are  original  members  of  the  soLnr  systi'i 
But  these  constitute  a  comparatively  small  class,  and  1  thii 
there  are  gootl  reasons  for  regarding  the  majority  of  comets 
mere  intruders  on  the  solar  system  from  space. 

It  is  not,  I  think,  quite  correct  to  say  that  comets  come  to 
indifferently  from  all  quarters  of  the  heavens.  On  the  contrary, 
there  seems  to  be  a  preference  for  particular  directions,  whi(;h 
preference  is  not  eaq^Liined  by  anything  within  the  solar  svst*- 
That  they  show  no  decided  preference  for  the  apex  of  the  Sim' ^ 
[lath  probably  arises  from  the  fact  that  they  are  not  uniformly 
distributed  in  space  but  are  massed  in  particular  regions.  Tlie 
motion  of  the  solar  system  being  rather  slow,  its  effect  is  masked 
by  the  irregularities  of  cometary  distribution. 

But  the  question  of  the  relative  number  of  olliptie  and  hyp 
bolic  orbits  is  worthy  of  further  consideration.  Both  malhemati 
and  physical  considerations  lead  us  to  think  that  true  parnlwl 
orbits  are  very  rare;  yet,  until  200  or  250  years  ago.  we  do  n 
possess  observations  of  sufficient  accuracy  to  enable  any  other  tli 
a  parabolic  orbit  to  be  computed.  The  same  remark  holds  good 
many  subsequent  comets :  and  if  I  exclude  the  class  of  com 
which  seem  to  me  to  belon;;  to  the  solar  system  (for  the  reasoi 
already  stated),  there  arc  few  elliptic  comets  in  which  the  dcvintii 
from  the  parabola  is  of  a  inarki'd  character.  As  a  rule,  t 
deviations  are  not  greater  than  those  of  the  six  cometa  classed 
hyperbolic  in  Mr.  Chambers'  Catalogue.  Xor  is  the  total  unml; 
of  these  elliptic  coraetfl  very  large  ;  it  probably  does  not  exeee<l  t^ 
times  tliat  of  the  hyperbolic. 

But  if  there  are  ten  elliptic  cometa  to  one  hyperbolic,  does  not 
this  show  a  great  prepoudemnce  of  the  former  class  ?     It  may, 
it  may  not.    All  depends  on  the  average  duration  of  the  existc; 
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of  m  comet  and  the  average  period  of  an  elliptic  comet.  Suppose, 
for  instani-e,  that  an  average  comet  exists  for  a  million  years 
and  the  average  period  of  an  elliptic  comet  is  10,000  years,  then 
each  elliptic  comet  may  be  expected  to  visit  us  100  times  before  its 
extinction  ;  and  elliptic  comets  ought  to  be  100  times  as  numerous 
as  hyperbolic,  supposing  the  absolute  frequency  of  both  classes  to 
be  the  same.  To  put  it  in  ano'her  way.  Six  hyperbolic  comets 
paid  us  tht^ir  first  (and  only)  visit  during  the  last  200  years.  Is  it 
certain  that  six  elliptic  comets  paid  us  their  Jlrtt  visit  during  the 
same  pariod?  If  10,000  troops  passed  through  a  town  of  ro,ooo 
inhabibints  every  year,  a  resident  there  would  see  more  inhabitants 
than  troops  in  any  year,  bec-ause  the  inhabitants  would  be  con- 
stantly going  backwards  and  forwards  while  the  troops  passed 
through  but  once.  The  case  of  elliptic  and  hyperbolic  comets  is 
similar.  Yours  truly, 

Dublin.  1887.  Aug.  14.  W.  H.  8.  MOKCK. 


Colour  of  eclipsed  Moon  yd  August. 
Okrtueuen, — 

Now  that  the  peculiar  sunset  glows  of  1883  and  the  follow- 
ing year  or  two  are  gone,  the  eclipsed  surface  of  the  Moon  seems  to 
be  assuming  its  normal  colour.  A  fine  after-glow  on  the  evening 
of  4th  October,  1884,  was  followed  by  an  almost  black  total  eclipse 
of  the  Moon.  What  is  worthy  of  note  is  that  the  two  lunar 
eclipses  in  the  following  year,  which  under  ordinary  circumstancea 
would  have  displayed  a  large  amount  of  the  dull  red  or  coppery 
hue,  were  precisely  similar  in  character  to  that  of  1884.  With 
regard  to  the  eclipse  of  joth  March,  1885,  which  attained  a  magni- 
tude of  nine-tenths  of  the  Moon's  surface.  Mr.  A.  6.  Biggs  writes, 
in  the  'Launceston  Examiner'  (a  Tasmanian  newspaper)  of  ist  of 
April,  that  the  usual  coppery  tint  was  entirely  absent.  His  words 
are.  "  Although  the  eclipse  of  last  night  was  not  total,  it  was  so 
nearly  so  as  to  be  of  very  considerable  interest  in  relation  to  it-s 

appearance  in  shadow As  the  shadow  advanced  th.it  part 

adjacent  to  each  limb  appeared  considt^rably  lighter  than  the 
general  shadow.  At  this  time  about  fifteen  degrees  of  the  Moon's 
limb  on  each  side  was  visible  within  the  shadow,  increasing  during 
the  middle  of  the  eclipse  to  about  25  degrees;  this  portion  of  the 
edge  appeared  as  a  sharp  line  of  light  gradually  fading  away  into 
the  shadow.  With  the  above  exception,  all  within  the  shadow  was 
utterly  obliterated — lost  in  the  dead  slaty  tint  of  the  sky.  I  could 
not  distinguish  a  single  crater  after  once  it  was  fairly  within  the 
shadow.  Not  the  slightest  trace  of  the  coppery  tint  was  visible 
throughout."  Similar  testimony  is  borne  by  a  New  South  Wales 
correspondent  to  the  eclipse  of  the  following  September.  But  the 
eclipse  of  last  Wednesday  (August  3rd)  indicated  the  appearance 
of  a  certain  amount  of  the  old  tint,  though  uot  so  vividly  as  I  have 
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fonoerly  noticed  in  a  smaller  ecHpw  (fhat  of  4th  OctoW,  1865V 
At  8";  5  on  the  3rd,  a  strong  browiiish  hae  omeuTer  the  obsnip-J 
limb,  looting  for  twenty  minutes  or  so,  the  wfcofe  Jnnir  cirrli?  wi? 
easily  stxjn,  though  separate  points  of  detail  coold  not  bp  nude  out. 
The  absence  of  the  coppery  tint,  directly  the  son-glov*  b*gMi(itM 
been  conspicuous  fniiugh  in  Dec.  1881),  and  its  indintioni  «< 
reappearance  after  the  said  glow?  had  rani^hed,  aeen  to  isdiatt 
acme  connection  in  the  way  of  cause  and  effect. 

TooTB  faithfnllj, 
M..lpl«.h  Vicarage  Donet.  g^  j   j^iows. 

1887,  Aug.  8. 

Method  of  regulating  Clock*. 
Gestlemes,  — 

My  attention  hits  be»»n  called  by  Mr.  R.  L.  Jones  to  sow 
Tcunarts  which  I  made  nl  the  May  njccting  of  the  Royal  Agtrono- 
mical  Society,  with  reference  to  his  method  of  regulating  clocks.  TV" 
method  there  descrilieJ  is  a  modilicaiiou  of  Mr.  Jones'  method  which 
was  applied  to  several  clocks  by  Sir  G.  B.  Airy.  1  was  uudfr  th» 
impression  that  this  modilii-ation  was  due  to  Mr.  R.  L.  Jonw,  wl 
that  it  had  superseded  his  original  plan,  according  to  which  "  the 
peudulam  bob  is  a  hollow  coil  oscillating  over  two  or  more  HmJ 
magnets,  two  in  the  length  of  it«  are  and  placvd  with  the  similar 
poles  nearly  together."  It  appears  that  I  was  mistakeo  in  tJii) 
unpression,  and  Mr.  Jones  informs  me  that  he  has  reason  to  think 
that  his  plan  has  in  no  case  failed.     It  is  to  be  under  ■*- 

fore,  that  M.  Cornu's  researche*  have  n?ference  to  ■^ 

form  of  Jones'  method  of  regulation,  not  to  the  form  adc^t«*l  by 

rMr.  Jones  himself.  Yours  faithfully, 

Bopl  Obwrvfttory.  Greenwich,  \V.  H.  M.  CUBIBTU. 

i»«7.  Aug.  4. 
i 


NOTES. 


Tat  Total  Solar  Eclipse  of  August  19. — It  is  probable  that 
the  preparations  for  tlie  observation  of  a  solar  eclipse  liave  never 
Kx^n  so  extensive  and  complete  as  for  that  just  past.  Besides  the 
p«**eoution  of  the  spectroscopic  examination  of  the  corona  and 
chrnniosphere  in  their  vnrious  layers,  which   has   formed  so  im- 

Cirtant  n  feature  in  recent  eclipse  expeditions,  the  phot<^Taphiiig 
»4h  of  the  corona  and  its  spectrum,  and  the  search  for  intmmer- 
cnrial  planets,  it  was  intended  by  observations  of  the  eclipse  «t 
vtations  on  either  the  northern  or  southern  boundarv  of  the  shadow, 
lo  determine  the  precise  ratio  of  the  apparent  diameters  of  the 
Sun  and  Moon,  the  stations  being  distributed  as  follows  : — 
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SOlTTHEBlf   BOUNDAET. 

StatioH.  Observer. 

Soprikino.  Ludwig  Struve. 

Oschatzk.  Lieut.  Drischenko. 

Moscow.  Wittram,  Lorentzen. 

Vladimir.  Fuss,  Sacharoff,  Schubin. 

Balachna.  An  assistant  of  Kortazzi. 

Vrshum.  An  assistant  of  Dubjago. 

NOBTHEBK  BOUHDAET. 

Station,  Obterver, 

Dnnaburg.  A.  DoUen. 

Velikie  Luki.  Capt.  KorloSski. 

Perovino.  Prof.  Otto  Struve,  MajefEski. 

Jaroslav.  Lieut.  Prince  Oalitzin. 

Kostrorao.  An  assistant  of  Kortazzi. 

Orloff.  An  assistant  of  Dubjago. 

The  obserrera  of  the  total  eclipse  proper  formed  a  very  large  and 
goodly  company,  and  were  distributed  over  as  long  a  line  as  pos- 
sible, 80  as  to  minimise  the  chance  of  disappointment  through  bad 
weather,  as  the  following  list  of  the  stations  occupied  in  Bussis 
will  show : — 

Bihevi. — From  the  Princeton  Observatory,  Prof.  Young  for  spec- 
troscopic observations  on  the  "  flash,"  6-inch  equaroreal  and 
diffraction-grating;  and  McNeill  for  photographs  of  the 
corona. 

Prof.  Libbev  and  three  ladies,  for  photographs  of  the  corona. 
Capt.  Witrbffsky. 

Savidovo. — From  Count  Ferrari's  private  observatory  at  Borne, 
Padre  Conte  Ferrari,  Lais,  and  Buti,  for  photographs  of  the 
corona,  and  experiments  on  the  solar  radiation  during  tiie 
eclipse. 

Sekipulino. — From  Pulknwa  Observatory,  Prof.  Hasselberg  and 
Dr.  Benz  for  photographs  of  the  spectrum  of  the  corona  and 
eye-observations  of  the  spectrum. 

From  Potsdam  Observatory,  Prof.  Muller,  Drs.  Kempf  and 
Scheiner  for  photographs  of  the  corona,  with  revolving  slide 
to  take  eight  pictures ;  and  meteorological  observations. 

From  Helsingfors  Observatory,  Dr.  Donner  for  the  search 
for  an  intramercurial  planet. 

WytMokoffthy. — From  Greenwich  Observatory,  Mr.  Turner  for 
spectroscopic  eye-observations  and  photographs  of  the  corona. 
Count  de  la  Baume,  from  Paris,  for  photographs  of  the 
corona  with  12-inch  reflector. 

Near  Klin. — ^From  Milan,  Orassi,  Colombo,  and  Stoppani  for  pho- 
t()graphic  observations  of  the  corona. 
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NikolUroJu.—  Jef^nroB,  WutscliitliolTskv  and  parlv- 
I'ttrovtk. — From  SI.  Petersburg  ( )b?eTvntory,  Prof.  QIasenitpp  for 
peardi  for  intnunorcurial  plnnetg,  and  Tatsc-haloff  for  pboto- 
graphs  of  the  corona. 

From  Mpudon  Observatory,  Dr.  Stanoii!wit»ch  for  pboio- 
inctric  determination  of  liglit  of  the  corona  by  means  of 
photography. 
Ivanovu. — From  Brown  University.  Providence,  Rhode  Island, 
Prof.  Upton  for  meteorological  obsenafions,  Mr.  Koatsoh  ;  and 
from  Seewarte,  Hiimbiirg,  Dr.  Kop[)en,  also  for  nic-teorologiiiil 
obiiervntiong.  tSome  170  stations*  promised  to  as»;Ht  Prof. 
Upton  in  the  work  of  determining  the  intluencc  of  the  ccli|)«e 
on  the  barometer. 
Kinetchnia. —  From  ]kIo.scow  Ob!>ervatory,  Prof  Bn'dichin. 

From  Stonyhnrst  Observatory,  Hev.  8.  J.  Perry,  for  photo- 
gnipliH  <if  (he  corona  and  i's  speotnim. 

From  Dun  Echl  Observatory,  Dr.  Copeland,  also  for  photo- 
graphs both  of  the  corona  and  its  spet-tnini. 

From  the  I.iverpocil  A!<tronomifal  Society,  INfiss  Brown. 
Turja'etz. —  From    Moscow    Observatory,   Bjelo|K>l5ky  ;  and  from 

Nicolaieff,  Kortazzi. 
Varnavin. — From  Moscow  Observatory,  Ceraski. 
On  the  River  Viatka. — From  the  Observatory  of  the  Ruitian  Col- 
lege, Prof.  T»K-chini.    F'rom  Palermo  Observatory,  Prof.  Kicco. 
Both  for  Hpei'troscopie  observations. 
Kleihi-r;    Diibjago. 
Perm — From  Bruxsels  Observatory,  Niest«n. 
Krasnojarsk. — Chuuioutoff  and  party. 

An  American  e.xpedit)on  provided  with  the  means  bolh  of  pho- 
tographic and  spectroscopic  obsen-ation  was  likewise  stationed  in 
Japan. 

Unfortunately  the  weather  proved  almost  wholly  unpropitioos. 
In  Eastern  Prussia  the  failure  was  all  but  complete,  some  parti.illj 
Btu'cessful  attempts  being  secured  only  at  Nordhaiisen  and  Eislebcn. 
Ill  Russia  loo,  with  the  exception  of  the  one  s  ation  of  Petrov»k, 
there  was  the  same  dismal  record  of  cloud,  rain,  or  mist,  every- 
where. At  Klin,  Prof.  INleiidelieff,  in  order  to  buiHe  the  thick 
clouds  and  drenching  mist,  gallantly  made  his  first  balloon  ascent, 
alone,  unfortunately  loo  late  for  any  important  result.  Another 
balloon  that  went  np  from  Tver  met  with  turreuts  of  rain  in  it« 
ascent.  At  Spirnvs  the  total  phase  was  said  to  have  been  visible 
foj  twenty  seconds.  At  Petrovsk,  the  one  fortunate  station,  Pro- 
fefsor  Glasenapp  made  six  drawings  and  look  two  pbotograpba  of 
the  corona  ;  Dr.  Stanoiev<  itsch  took  a  teries  of  phutographs  ;  nnd 
Professor  Kononovilsch.  of  Odessa,  obserAed  a  complete  spcctruui 
of  the  corona. 

The  failure  of  the  expeditions  to  the  Russian  stations  is  the 
more  regrutlable,  as  they  seemed  to  Isave  been  planned  with  eiery 
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sibie  care,  and  the  astrouoniers  who  came  to  them  from  other 
tin  speak  in  the  lii|^hest  terms  of  the  trouble  fnkeii  by  Profesoor 
ruve  iind  other  leading  Riieisian  astronotiiers  to  furuisli  Ibem  with 
i-ry  requisite  information  and  help,  and  of  the  ready  courtesy, 
pitality,  and  assistance  which  they  met  with  on  every  hand, 
e  only  hope  of  results  from  the  eclipse  lies  now  with  ol)server8 
Northern  Asia  and  Japau.  At  Tomsk  atid  other  Siberian  stations 
,e  vreAtlier  was  superb,  but  unfortunately,  owing  to  the  distanios 
be  travelled  and  the  diiKculties  of  transport,  only  one  or  two 
tronomers  eared  to  penetrate  far  into  Siberia,  and  these  were 
ot  by  any  means  so  elaborately  equipped  as  the  observers  in 
iuro|)<'aii  Hugsia. 

The  follow  inj;  communication  has  been  received  by  the  Secretary 

of  the  Liverpool  Astronomical  Society  from  Missi  E.  Brown,  the 

Director  of  the  Solar  Section,  who  had  gone  to  Kineshma,  where 

Dr.  Co[x?laud  and  the  liev.  S.  J.  Perry  were  the  guests  of  Prof. 

bredichin  : — 

'•  Kineshma,  August  20. — Long  before  this  reaches  you  teleprams 

ill  have  announced  that  here  we  were  disappointed  in  our  hopes 

seeing  the  eclipse.     For  a  few  d.iys  previous  to  the  eclipse  the 

ather  had  been  fine,  two  days  of  ulmost  continuous  rain  ha\itig 

:ared  the  air  :  but  it  «  as  with  faint  hearts  that  we  retired  to  rest 

the  evening  of  the  eventful  day.    Professor  Brfdichin  announced 

we  ported  that  he  was  almost  without  hope.     Looking  out  after 

e  anti  had  risen  on  the   19th,  1   found  the  sky  already  obscured 

ith  clouds,  but  the  clearness  over  the  horizon  gave  a  little  ray  of 

jie.     This  was  much  increased  when,  on  looking  over  the  balcony 

>t  a  quarter  to  six,  1  saw  a  pulch  of  blue  sky.     By  this  time  the 

final  preparations  were  l)eing  nipidly  completed.     A  liasty  break- 

t  was  swallowed,  and,  on  n-pniring  to  the  court-yard — where 

le  large  and  complicated  inslruments  of  our  astronomers  were 

atiding,  bristling  with  inmeraB, and  everything  in  order — I  found 

h  observer  ready  at  his  po«'t.     The   lost  rehear«.il»  were  rapidly 

lie    fhrnuuh.      The    white-faced  clock   was    standing  in   front, 

icking  off  the  ten  seconds  with  regular  beat,  and  having  a  double 

w   of   ligures   to  mark  within  the   outer  circle  how  nnich  time 

ould  remain  to  be  employed  during  the  precious   130  seconds  of 

the  total  phase.     At  six  the  sun  shone  out  clearly,  and  the  light 

on  the  hori/,on  continued,  but  the  ominous  scud-cloiuls  kept  drifting 

up,  and  through  them  we  could  see  the  dark  disk   of  the   moon, 

slowly  but  surely  creeping  over  the  luminous  surface  of  the  sun. 

Alas,  our  hopes  were  soon  to  be  dispelled.     The  darkness  deepened  : 

"le   grass   assumed   a  peculiar  hue;    candles  were  about  to  be 

hteid,  but  the  clouds — those  enemies  to  astronomical  observation 

' — grew  thicker.     Totality  commenced.     For  one  second  the  corona 

was  visible,  giving  almost  the  appearance  of  an  annular  eclipse, 

and  the  flash   of  rose-colouretl  prominences  showed   what  niight 

have  been.     In  two  and  a  half  minutes  a  voict!  cried  '  The  eclipte 

over,'  aiid  there  was  nothing  for  it  but  to  make  the  best  of  our 
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digappointmeiit  and  begin  packing  up  ;  only  hoping  tliat  obaerven 
further  e:ist  had  lieen  more  succt'sst'ul." 

The  eud  of  the  partial  phase  was  watched  under  favourable  cir- 
cumstances from  several  places  in  England,  ll  is,  of  course,  only 
the  total  phase  which  has  any  f;a'at  scientific  interest,  but  a  curious 
phenomenon  was  observed  on  the  partly  hidden  disk  of  tlie  sun  a« 
it  rose  above  the  horizon,  which  excitetl  some  comment,  viz.  the 
presence  of  a  thin  black  line.  A  correspondent  who  saw  the  eclipse 
under  very  good  conditions  from  the  Alalvern  Hills  writes  as 
follows : — 

"  The  dawn  of  the  igth  was  simply  perfect.  I  watched  the  sun 
from  its  lirat  appearance  as  a  brilliant  ruby  spot  till  it  was  too 
bright  for  the  eye  to  bear.  The  small  remaining  portiuu  of  the 
dark  moon  was  distinctly  visible,  also  the  thin  black  line  which  has 
been  mentioned  in  the  papers,  which  was  seen  across  the  Sun's 
disk  as  soon  as  it  was  above  the  horizon.  AVbat  struck  me  ss  still 
more  curious,  and  which  1  have  not  seen  mentioned,  was  a  second 
dark  line,  curved  like  a  crescent,  following  the  line  of  the  8un'« 
edge  on  the  left  hand.  I  could  see  it  as  long  as  I  could  bear  to 
vxatch,  having  unfortunately  no  dark  glass.  This  curved  line 
appeared  some  minutes  later  than  the  straight  line." 

Flamsteeo'b  Stabs  "  Obsebved  but  kot  Existiuo."— In 
Baily's  account  of  Flan)steed  is  found  a  list  of  st-ars  viith  the 
above  heading,  which  means  "stars  of  which  the  oWrvatioas 
appear  to  be  accumtely  r  corded,  but  which  still  cannot  now  be 
found  in  the  heavens."  This  li«t  has  often  teen  refcrretl  to  as  evi- 
dence that  stars  have  actually  disappeared  from  the  heavens  since 
Flnmsteed's  time.  The  labours  of  Bode,  Caroline  Herschel,  Arge- 
lander,  and  Baily  disposed  of  all  these  supposecl  "  missing  "  start, 
with  the  e.\coption  of  22  which  eluded  their  e^tplanation.  Dr.  C 
H.  F.  Peters  has  investigated  closely  and  accurately  these  2a  stars, 
and  the  exhaustive  results  which  be  has  just  published  in  the 
'  Memoirs  '  of  the  American  National  Academy  of  Sciences  afford 
in  almost  every  case  a  satisfactory  ex])lanafion  of  the  observation!, 
and  an  identification  of  the  object  really  observed,  finally  disposing 
of  the  erroneous  idea  that  any  of  these  stars  had  actually  beeo 
extinguished,  and  accounting  for  all  the  stars  in  the  British  Cat»- 
logue  as  well  as  the  positions  will  permit. 

Perhaps  the  most  interesting  identification  is  that  of  the  stir 
"  Baily's  Flamsteed  1647,"  which  was  asserted  by  Argelander  to  be 
the  planet "  Uranus,"  but  this  view  was  rejected  by  Baily  on  account 
of  the  supposed  great  difference  in  the  declination.  Dr.  Peters  has 
rigorously  computed  the  position  of  Uranus  for  the  epoch,  and  the 
comparison  with  the  observation  (adopting  Argi-lander's  reduction) 
gives — Difference  (C— O),  M  -fi'-zj,  and  Decl.  —  i"'o,  com- 
pletely vindicating  Argelnnder's  suggestion.  Dr.  Petors  tieiuarks 
that,  perhaps  misled  by  Bnily,  no  notice  has  been  taken  of  this 
observation  in  the  rei-cnt  tables  of  Uranus. 
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The  aafhor  oonoliides  this  interesting  paper  by  strongly  urging 
he  desirability  of  a  new  reduction  of  Flamsteed's  ob8er\'ation8,  j 
•*  The  astronomical  world  has  not  yet  dono  justice  to  the  sacri- 
ficing zeal,  the  industry,  the  honest  work  of  the  first  Astronomer 
Boral.  Has  England  no  young  astronomer  ambitious  to  under- 
take the  task  ?  " 
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CoRRiOENDA  IS  TABious  Stak  Catalooces. — Astronomefs  owe  j 
a  debt  of  gratitude  to  those  whose  careful  scrutiny  has  revealed 
and  corrected  errors  in  star  catalogues.  Under  the  above  title, 
Dr.  C.  H.  F.  Peters  has  published,  in  Vol.  iii.  of  the  '  Memoirs  "of 
the  National  Academy  of  Sciences  at  Washington,  an  extensive  ; 
series  uf  corrigenda  wliii-h  he  has  detected  in  the  following  cafa- 
lot;ues,  and  which  are  hitherto  unknown  : — Oeltzi/n's  Catalogue  of 
Argclander's  Southern  Zones,  the  Catalogues  of  Vol.  vi.  of  the 
Bonn  Observations,  Weisse's  Bessel  (both  Catalogues),  Buniker'a 
Catalogue  of  12.000  Stars  (original  Catalogue  and  the  Ntfw  Series), 
Bchjellerup's  Catalogue,  Baily's  Lalunde,  i'arn.iirs  Catalogue  (and 
edition),  the  Glasgow  Catalogue,  Moesta's  Santiago  Observations, 
and  the  Geneva  Observations,  1842-49.  The  p.ipiT  also  includes 
B  list  of  191' "Anonymous"  Stars  in  YaniaH's  (.'atalogue  which 
Dr.  Peters  has  identified  in  other  catalogues.  The  value  of  these 
corrections  will  be  appreciated  from  the  statement  of  the  author 
that  he  has  "  not  been  content  with  the  simple  fact  of  an  error, 
but  hns  mostly  turned  to  the  original  observations,  when  accessible, 
in  order  to  discover  the  source  of  error." 


^ 


ToMLiNBos's  "  Pneumatics  "  *. — In  this  little  work  the  consti- 
tution of  the  atmosphere  is  explained,  and  its  physical  properties 
experimentally  illustrated  in  a  manner  sufficiently  clear  and  satis- 
factory ;  ond  the  various  useful  machines  and  contrivances  de- 
pending for  their  action  on  the  pressure  of  the  atmosphere  a^8^ 
fully  described.  In  these  respects  the  book  will  probably  very 
well  fulfil  its  int-ended  objpcf,  although,  as  regards  special  infor- 
mation, it  is  scarcely  up  to  data.  There  is,  for  instance,  much  that 
is  interesting  concerning  meteorological  instruments  ;  but  yet,  on 
some  points,  an  errotn'ous  impression  is  conveyed.  To  take  the 
barometer  as  an  example,  the  author,  quoting  Prof.  Daniel!  (p.  43), 
says,  "  In  the  shops  of  the  best  manufacturers  and  opticians  I 
have  observed  fliat  no  two  barometers  agree;  and  the  difference 
between  the  extremes  will  often  amount  to  a  quarter  of  an  inch," 
without  pointing  out  that  this  sweeping  statement  can  hardly  be 
said  to  now  apply.    He  speaks  of  Prof.  Daniell's  platinum  guard 

"  '  Pneuuinti«.  includitig.Acoii^tics  and  tlic  Phcnomens  of  Witid-Ciirrptits, 
for  the  Use  of  Ucginneri.'  Bj  C'hnrles  Toniliii.soti,  F.R.S.,  F.C.S.  Fourth 
Mlition,  enlargrd.  We^le's  Rudimentor}-  Stories,  Ho.  la.  I^ondon  :  Croaby, 
Lorkwood  and  Co, 


832 


Notes. 


[No.  127. 


aa  preventiiiET  that  deterioration  of  mercurial  bnrometeps  caused  bj 
iiiiiltration  of  iiir,  but  «e  do  not  know  that  this  contrivance  ever 
caiDuinto  general  use, — the  manufacture  of  harotneters  being  now, 
indeed,  80  much  more  certain  that  in  good  instruments  no  defect 
of  this  kind  need  be  feared.  Again  (p.  52),  it  is  stated  that  it  is 
usual  to  reduce  barometer  readings  to  the  temperature  of  32''  for 

I  the  sake  of  comparison,  and  that  the  heiglit  of  the  cistern  above 
Bea-level,  and  its  index  error,  if  possible,  should  be  obtained. 
Bather  should  it  be  said  that,  for  any  scientific  use,  these  thitigj 

I  are  rue^essanj,  Tiie  siphon  barometer  is  spoken  of  (p.  53)  as 
being  inferior  to  the  cistern  barometer  because  of  the  halving  of 
the  range  of  motion  uf  the  mercury,  and  it  is  recommended  that 
the  upper  end  be  expanded  into  a  bulb.      But  this  is  unphiloso- 

ffhical  and  introduces  scale  dilliculties,  the  siphon  with  equal  bor« 
above  and  below  having  scale  to  read  both  surfaces  bt-ing  indeed 
■with  some  ob»er<'ers  a  favourite  fonn  of  standard  instrument,  k* 
regards  self-recording  barometers,  those  of  Mdne  and  Stexenson 
are  described,  other  vastly  superior  modem  forms,  as  King's  and 
others,  remaining  unnoticed.  In  the  diurnal  movement  of  the 
barometer  the  two  niaxinia  and  two  minima  do  not  (p.  io3}a!wav9 

'  occur  at  the  same  hours,  but  vary  considerably  in  time  between 

I  summer  and  winter.  These  and  other  similar  points  should  receive 
Bttention  in  any  future  reprint.  iSpeaking  of  anemometers  ( p.  135), 
the  mostcommon  forms  are  said  to  be  those  of  Whewell  and  Oslw. 

I  Bather  these  are  very  rare  forms,  that  of  Kobinsou,  with  revolving 

'cups,  being  the  form  now  for  many  years  almost  universally 
adopted.  There  is  altogether  a  good  deal  of  interesting  informi- 
tion  ou  iiiBtruuieiifs  in  the  book,  but  it  requin»s  sitting  and  re- 
arrangement, ami  whilst  somethings  might  bt^  omitted,  there  an 
others  which  could  with  advantage  be  incorporated.  Acouatics 
are  not  touched  upon  at  any  very  great  length. 


I 


The  Meudon  OBSERVATOor*.— M.  Janssen,  reporting  on  the 
work  accomplished  at  the  Meudon  Observatory,  lays  esuooial  sttvs* 
on  the  solnr  photogniphs  which  have  been  obtainea  there,  and 
which  afford  a  history  of  the  solar  surface  for  the  post  ten  years. 
It  has  been  his  ihiff  aim  to  bring  to  perfection  the  method  of 
obtiiiuing  sun-pictures,  and  he  has  so  far  succeeded  that  be  bu 
been  able  to  present  upon  the  same  plate  the  details  l>oth  of  the 
brightest  parts  of  the  Hun  and  of  the  less  luminous  portions.  The 
great  spot  of  June  22,  1885,  of  which  M.  Jaussen  had  secursd  a 
very  beautiful  and  important  photograph,  had  shown  that  the 
Btriations  of  tho  penumbra  and  the  faculjp  surrouudiug  it  were 
composed  of  gniuitlalions  similar  iu  form  and  shape  to  those  which 
make  up  the  general  surface  of  the  Sun  ;  and  tho  beautiful  circular 
spot  of  the  past  July  has  given  a  precisely  similar  result.  Th« 
better  the  deduition  of  any  solar  photograph,  tlie  more  eridentl; 
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this  feature  brought  out ;  and  M.  Janssen  concludes  that  vne 
aay  infer  that  the  entire  surface  of  the  Sun  is  constituted  after  a 
iniforni  manner,  and  that  those  elements  which  we  call  granula- 
ions  are  in  truth  the  constituent  elements  of  every  portion  of  the 
lurface.  M.  Janssen  also  referred  to  the  preparations  made  for 
Dbaerviug  the  late  solar  eclipse,  and  to  the  results  of  his  exfieri- 
ient«  on  the  absorption  of  gases.  His  experiments  in  the  case  of 
in  have  shown  him  that  its  absorption-spectrum  is  of  two 
,  one  of  lines  and  one  ol  bands.  The  system  of  bands  seems 
1  governed  by  the  law  of  the  square  of  the  density,  whilst  the 
fcvstem  of  lines  follows  that  of  the  simple  density  ;  that  is  to  say, 
Ihat  the  dark  lines  have  an  intensity  proportional  to  the  product 
of  the  length  of  gaseous  column  into  its  density,  but  the  dark 
bauds  to  the  product  of  that  length  by  the  square  of  the  density. 
This  property  renders  it  possible  to  obtain  the  lines  without  the 
bonds,  or  the  bauds  without  the  lines,  or  even  both  at  once. 


MUGMTTBES  OF    StAJBS  EMPLOrED    rff    NaUTICAL    ALMANACS. 

With  a  new  to  expediting  the  puhlication  of  short  articles  upon 
Mtronomicfll  and  meteorological  subjects  which  may  be  proparea  at 

itbe  Harvard  College  Observatory,  Prof.  Pickering  has  decided  to 
print  and  publish  each  as  soon  as  it  is  prepared  as  a  separate 
kiumber  of  a  series  which,  when  a  suflicient  amount  of  material  has 
thus  been  collected,  will  constitute  the  XVIlIth  volume  of  the 
Annals  of  the  Observatory.  The  first  of  this  scries  is  on  the 
Subject  of  the  magnitudes  of  the  standard  stars  of  the  various 
Koutical  Almanacs,  Prof.  Pickering  having  remarked  that  the 
different  Almanacs  often  varied  much  as  to  the  brightness  to  be 
assigned  to  any  particular  star,  whilst,  generally  speaking,  the  l)est 
attauiable  determinations  of  magnitude  had  not  been  employed. 
Prof.  Pickering  offered,  therefore,  to  supply  to  the  Superintendents 
of  the  different  Almanac  Oflices  a  discussion  of  the  magnitudes  of 
the  standard  stars  as  derived  from  the  best  modern  determinations, 
and  received  favourable  replies  in  every  case  except  the  Almauacs 
of  England  and  Germany ;  it  is  therefore  to  be  expected  that  the 
French,  Spanish,  and  American  Nautical  Almanacs  will  in  future 
give  more  precise  values  for  the  magnitudes  of  their  stars. 
I  The  plan  adopted  in  the  paper  is  to  give  for  each  star  a  magni- 

^Htude  derived  from  the  mean  of  those  supplied  by  four  standard 
^Bjtuthorities,  viz.  the  '  Harvard  Photometry  '  (M),  the  '  Uranometria 
^■^Argentina' (A),  Wolff's  photometric  observations  (W),  and  the 
^r* Uranometria  Oionien8i8'(0);  the  second  and  third  being  reduced 
to  the  scale  of  the  Harvard  Photometry,  the  Oxford  catalogue  not 
^—seeding  such  reduction.     The  stars  of  the  five  Almanacs  are  alto- 
^B^ther  8oo  in  number,  some  few,  64  in  all,  occurring  in  only  one 
^"of  the  four  authorities  for  magnitude,  but  the  majority  are  given 
by  tliree,   and    132   by  all   four.     The  agreement   between   the 
four  authorities  is  sufficiently  close  for  the  most  part ;  out  of  2188 
residuals  only  67  exceed  t\vo-tenths  of  a  magnitude,  and  only 
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Residuals.               M.                 A.                  W. 

0-3      5                  14                 14 

0-4      I                    6                    1 

1                  0-5      ....      o                   0                   0 
1                 o'6      ....      0                 0                 0 
1                 0-7     ....     0                 0                 0 

\ 

The   residual    of    07   occurs  in  the  case  of 
d  Sorpentis. 

the 

double  star 

17  exceed  three-tenths,  the  average  probable  error  of  an  adopted 
I        magnitude  being  cog  on  the  assumption  that  all  systematic  errors 

hii\f  been  removed.  The  large  residuals  are  distributed  between 
I        t  lti<  four  authorities  as  follows  : — 

Break-cibccit  Chbonomhtehs. — In  reference  to  his  letter  on 
this  subject  in  the  March  number  of  the  'Observatory,'  p.  140, 
Prof.  Young  has  pointed  out  to  us  that  the  earliest  example  of  » 
break-circuit  clironoraeter  seems  to  have  been  of  English  make, 
one  having  been  con-ttnicted  in  1869  by  Messrs.  Parkinson  and 
FriKlsham  for  the  use  of  Prof.  Winlock,  at  that  time  director  of 
the  Harvard  College  Olwervatory.  The  following  reference  to  it 
occurs  in  Vol.  viii.  of  the  '  Annals  '  of  that  Observatory,  p.  19  : — 

"  Two  other  chronometers,  both  by  C.  Frodsham,  were  procured 
by  Prof.  Winlock.  .  .  .  No.  3451,  bought  in  1869,  is  provided  with  • 
galvanic  attnchmeut  for  use  with  the  chronograph.  It  is  one  of 
the  first  c-hrououieters  ever  adapted  to  this  purpose  (the  construction 
of  such  instruments  having  been  originally  suggested  to  Mr. 
Frodsham  by  Prof.  Witilock),  and  has  repeatedly  been  used  in 
the  determination  of  longitudes.  Its  excellence  has  brought  it 
into  occasional  use  as  the  standard  time-piece  of  the  Observatorr 
at  times  when  the  South  Clock  required  repairs." 


ACHSBNA.B. — Mr.  Herbert  Sadler  writes  to  us  with  reference  to 
Messrs.  Williams  and  Chambers's  letters  on  the  colour  of  Achernar 
('Observatory,'  Vol.  ix.  pp.  272  and  301)  to  point  out  that  £ngel- 
mann's  original  observations  as  recorded  in  the  Astr.  Nachr.  Vol.  77. 
p.  54,showthat  "the  observation  was  made  at  Bijapur,  at  a  time  when 
Achernar  was  less  than  8.^ ''above  the  horizon.  Only  two  obeerrationt 
of  the  magnitude  of  Achernar  are  given,  and  no  colour  was  noted 
on  the  ijlh  of  August  1S6S,  when  the  star  was  higher  than  on 
Augu.st  23rd,  when  its  colour  was  noted  as  '  roth,'  Every  other 
observer  has  seen  Achernar  white,  and  Engelmann's  colour  is 
manifestly  due  to  the  low  attitude  of  the  star  "  on  that  one  particular 
occasion. 

Mr.  Sadler  also  calls  attention  to  No.  648  in  Hr.Chambers't 
Catalogue  of  Ked  Stars  in  the  April  number  of  the  •  Monthly 
Notices,*  as  no  star  exists  at  the  place  given.  A  similar  error 
existed  in  the  case  of  No.  265  of  his  former  Catalogue. 
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P,iBTiAX.  Luw AR  Eclipse  of  Acq.  3,  1 887  •. — This  eclipse  differed 
notablj  from  the  lunar  eclipse  of  Oct.  4,  1884,  iu  that  the  eclipsed 
portion  of  the  Moon  remained  risible  in  a  telesco|>e  and  showed  no 
very  intense  coloration.  The  spectrum  of  the  shaded  zone  lying 
between  the  part  of  the  Moon  in  full  shadow  and  the  part  still 
Uluminared  was  examined  by  M.  Rayet  with  the  three-prism  spec- 
troscope of  the  Bordeaux  observatory.  In  the  spectroscope  the 
"vision  between  these  two  districts  was  very  sharp  ;  whilst  the 
■pectnim  of  the  eclipsed  portion  was  bounded  by  the  D  and  F  lines, 
and  was  brightest  near  E,  that  of  the  part  of  the  Moon  on  which 
the  transition  from  darkness  to  light  took  place  extended  sliarply 
towards  the  red  as  far  as  the  atmospheric  proiip  a  of  Angstrritn's 
map.  The  lunar  spectrum  was  too  faint,  especially  in  the  district 
the  eclipsed  portion,  to  allow  the  use  of  a  slit  sufficiently 
w  to  show  the  atmospheric  lines  ;  the  group  a  and  the  raauy 
near  I)  alone  being  visible  under  the  form  of  bauds. 


New  Vamablb  Staa  in  the  Rino  Neucf-a  is  Lyba. — Herr 
Ipitaler,  writing  to  the  Astrouomische  Nachrichten,  No.  2800,  calls 
attention  to  the  apparent  variability  of  the  small  star  near  the  centre 
of  this  nebula.  The  star  had  been  shown  on  a  photogra[)h  of  the 
nebula  taken  by  llerr  E.  von  Oothan!,  but  Herr  iSjiihiler  foutid 
himself  unable  to  detect  i:  u  his  exaniinatioii  of  the  iicUiila  duriiii; 
the  autumn  of  18S6.  In  July  of  the  present  year,  however,  whiht 
Prof.  C.  A.  Young  was  at  the  Vienna  Observatory,  he  examined 
the  nebula  again,  and  both  observers  readily  perceived  the  missing 
object.  

The  Axooi^ttpe  Vabiable,  Y  Crujii  t. — Mr.  Sowyer  publishes 
some  observations  he  obtained  last  winter  of  the  new  Algol-type 
variable  discovered  by  Mr.  ChandJer  ('  Observatory,'  Vol.  x.  p.  1 10) 
in  the  constellation  Cygiiu.s.  The  observations  afford  a  general 
confirmation  of  Mr.  Chandlers 's  elements  ('  Observatory,'  Vol.  i. 
p.  143),  and  give  no  evidence  of  a  further  subdivision  of  the  period. 


New  Variabi,!;  Star. — Mr.  Espin,  in  the  17th  circular  of  the 
Wolsingham  Observatory,  states  that  observations  since  1885  show 
thot  the  star  Birm.  541  is  variable  from  6'6  +  to  8"o  + .  The  stair's 
place  for  1887  isR.A.  zo"  9"  17",  Decl.  -1-38°  22'-o. 

DiBCOTKBT  OF  A  CoMET.— Mr.  W.  R.  Brooks,  Phelps,  Ontario 
County,  New  York,  discovered  a  comet  on  Aug.  24,  20''  53"" 
G.M.T.  Position  of  comet:— R.A.  8'  33"",  Decl.  29°  o'  N.  This 
is  probably  a  return  of  Olber's  comot. 


Tm  LATE  Me.  Altan  Clabk. — We  greatly  regret  to  report  the 
eath  of  the  great  American  optician  Mr.  Alvan  Clark,  who  died 
.  Cambridgeport,  Mass.,  on  Aug.  19,  in  the  84th  year  of  his  ogo. 
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Mr.  Oark,  who  was  born  at  Ashfield,  Mass.,  on  March  8,  1S04,  had 
few  or  no  educational  advantages,  and  was  thrown  entirely  on  bis 
own  resources  at  the  early  age  of  1 7.  His  energy  and  industry  eoon 
opened  for  him  a  career ;  he  taught  himself  engraving  and  portrait 
painting,  and  in  1826  he  was  working  ns  an  engraver  of  rolls  for 
calico  printers  at  Lowell.  He  also  employed  himself  in  painting 
miniature  portraits  on  ivory,  an  art  in  which  he  became  so  skilled 
that  in  1835  he  opened  a  studio  in  Boston,  removing  in  tb« 
following  year  to  Cambridgeport.  Here  he  took  up  the  study  of 
astronomy  as  a  me^ns  of  recreation  and  mental  iuinrovenieut.  and 
attempting  to  grind  his  own  lenses  it  was  not  long  before  he 
learned  how  to  make  them  of  lirst-rat«  quality.  The  lentsee  be 
niade  at  first  were  but  of  small  aperture,  but  Iheir  fino  defi- 
nition and  the  observations  he  was  enabled  to  make  with  them, 
attracted  the  attention  of  the  well-known  observer  the  Bev.  W. 
11.  Dawes,  who  brought  them  under  the  notice  of  the  scientific 
world.  Thus  « ith  a  telescope  of  84  inches  aperture  he  discovered 
that  99  Herculis  was  a  double  star,  and  in  1856  that  the  companion 
of  fi  Herculis  was  likewise  double.  One  of  his  first  large  telescop 
was  one  of  12  inches  aperture  for  the  Vienna  Observatory;  tli 
first  largo  one  for  an  American  Observatory  being  the  great  iS-inch  ' 
refractor  now  at  the  Dearborn  Observatory,  but  which  was  built 
for  the  Mississippi  University.  With  the  assistance  of  his  t^ 
sons  he  has  produced  yet  greater  lenses  than  this,  his  great 
triumphs  having  been  the  26-inch  object-glass  of  the  Naval 
Observatory,  Washington,  and  the  30-inch  lens  of  the  Pulkova 
Observatory.  He  lived  to  complete  also,  but  not  to  see  the  final 
installation  of  his  masterpiece,  the  great  object-glaas  for  tha. 
Lick  Observatory,  36  inches  in  diameter.  Mr.  Alvon  Clark  waai 
Member  of  the  Philosophical  Society  of  Philadelphia,  and  of 
American  Academy  of  Arts  and  Sciences ;  and  was  granted  the 
hoaorary  title  of  M.A.  by  the  Harvard  University. 


We  regret  also  to  notice  the  death  of  another  distioguisli 
American   man   of  science.   Dr.   Spencer  FuUerton    Boira.     L. 
Baird's  personal  work  hod  not  indeed  lain  in  the  field  of  ostntnonif 
but  as  Secretary  of  the  Smithsonian  Institution  he   was  hr 
into  immediate  relationship  with  the  workers  in  every  d'.  •  ■tl 

of  science,  and  astronomers,  and  not  ornithologists  al-  >yj 

well  deplore  his  loss. 


Mn.  Howard  Qbubb,  F.R.S.,  the  well-known  telescope  and 
instrument  maker,  received  the  honour  of  Knighthood  from  Ibt; 
Lord  Lieutenant  of  Ireland  on  Mond.ay,  August  22. 

Chakoe  or  Addkess. — The  notice  of  correspondents  and  sub- 
scribers is  called  to  the  Editors'  change  of  addreas,  from  Hvde 
House,  Royal  Hill,  Greenwich,  S.E.,  to  Hyde  House,  Ulondi 
Boad,  Westcombe  Park,  Blackheatb,  S.E. 
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Twelfth  Meeting  of  the  Astronomische  Gesellachaft, 
1887,  August  29  to  31. 

HIS  meeting  was  held  at  Kiel  Univergity.  and  was  attended  by 
iftny  ContiiiL-atal  astronomers.     The  President,  Privy  Counsellor 
A-  Auwers,  of  Berlin,  occupied  the  chair.     A  large  portion  of  the 
ICrst  xitriug  was  taken  up  iu  reading  reports  and  iu  the  business  of 
le  Society. 

Prof.  C.  IT.  F.  Peters,  of  Clinton,  expressed  a  wish  that  the 

itiTeotype  plates  of  Gould's  '  Zone  Cat^logiue,'  which  were  in  the 

scBsioa  of  the  Society,  might  be  used  iu  order  to  place  n  copy 

tof  the  Catalogue  in  the  hoods  of  each  member.    The  question  was 

referred  to  a  Committee. 

Thf  Pr/slltnt  then  announced  that  the  idea  of  publishing  a 
General  Index  for  the  first  1 00  volumes  of  the  '  Astronomische 
Kachrichten  *  had  teen  given  up,  but  that  measures  had  been  taken 
publish  on  index  of  Volumes  81  to  120,  and  it  was  to  appear 

after  the  issue  of  the  last-niinied  volume. 
Prof.  C.  H.  F.  Petcn  showed  some  photographs  of  the  ALS.  of  the 
•  Almagest,'  and  stated  that  he  was  opposed  to  the  view  that  the 
obsen-tttious  were  produced  by  }Iipparchu9  and  reduced  by  Pto- 
lemy to  his  own  time.  He  found  in  the  Catalogue  itself  reasons 
for  distrusting  this  opinion,  lie  inclined  to  the  view  that  the 
observations  were  made  in  the  time  of  Ptolemy,  and  that  the 
obeervatioDs  for  latitude  were  made  with  two  instruments,  while 
thofle  for  longitude  were  made  with  only  one. 

Prof.  E.  Writs  showed  two  stur-cliarts,  one  dated  1512,  the  other 
1515.  The  stAr-places  were  obtained  by  Stibius,  and  the  artistic 
ornamentations  were  executed  by  Albrocht  Diirer. 

Prvf.  C.  F.  W.  PfUr*  made  some  remarks  on  the  influence  of 
hnrnidify  on  the  rat«8  of  chronometers,     ile  had  found  very  large 
"<  in   the  daily  rates  due  to  this  cause.     He  found  no 
due  to  m:ignetism. 
Al  the  second  sitting  the  question  of  the  publication  of  the 
oi>.  X.  2  0 
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Ephemerides  of  small  planeta  was  broaght  forward.  The  Editon 
of  the  '  Berliner  Jahrbuch  '  proposed  to  discoutiuue  them  after  th« 
year  1S90 :  but  at  the  same  time  iuvited  discussion. 

Prof.  C.  II.  P.  Piters  opposed  any  alteration  in  the  prewnt 
manner  of  publication. 

Ifr.  H.  Oppntiieitn  thought  that  by  only  giring  the  epheat>rid» 
for  the  times  of  oppusitioa  much  space  would  be  aated  in  the 
'Jahrbuch.' 

Prof.  C.  B.  F.  Pcttrt  remarked  that  a  complete  ephemeris  wi» 
necessary  for  those  astronomers  engaged  in  the  search  for  snull 
planets. 

Dr.  Schonfeld  opposed  the  curtailment  on  the  ground  that  the 
ephemerides  were  already  insufiicieut  for  the  purpose*  of  photo- 
metric observations. 

A  Committee  was  appointed  to  decide  the  qtie«tion. 

Prof.  C.  H.  F.  Petfrg  presented  two  papers  reprinted  from 
Memoirs  of  the  National  Academy  of  Sciences,  Vol.  Lii. — one.  "  Oa 
Flamsteed's  Stars  obsen'ed  but  not  existing ; "  and  the  other, 
rigenda  in  various  .'Jtar  Catalogues." 

Then  followed  the  reports  on  the  state  of  the  sone  observstiow 
at  each  obserxatory  engaged  in  the  work. 

Dr.  Wolff  presented  his  report  on  photometric  work.     His 
lifflinarr  result  for  the   photometrical    logarithmic   ratio   of 
Durchmusterung  was  0*36.     (That  used  by  Pickering  and  other* 
being  o'4o.)  ^1 

Frtihrrr  v.  llarrdtl,  n  pupil  of  Oppolier,  presented  a  paper  ^H 
the  periodic  comet  of  Winnecke.  He  found  no  indication  of  J^^ 
influence  on  the  comet's  motion  due  to  a  resisting  medium. 

Dr.  tSpdrer  presented   an  historical  study   of  sun-spots, 
found,  amongst  other  facts,  that  between   1650  and  1713 
were  almost  no  spots  on  the  Sun,  and  that  the  few  which 
their  appearance  were  in  the  southern  hemisphere.     Further, 
the  presence  of  two  groups  at  the  same  time,  one  near  the  1 
limb  and  the  other  near  the  left,  was  of  very  rare  occurrence. 

In  the  balloting  for  the  place  on  the  Council  made  vacant  b" 
death  of  Prof.  Oppolzer,  Prof.  O.  Struve  secured  zi  votes  and 
E.  C.  Pickering  19,  so  that  Prof.  O.  Struve  was  declared  dulr  el 

At  the  opening  of  the  third  sitting.  Dr.  Krueger  announced 
he  had  received  a  letter  from  l)r.  lloletschek,  which  stated 
the  comet  discovered  by  Brooks  on  August  24  was  identical 
the  long-expecte<l  Olbers'  comet. 

Prof.  C.  U.  F.  Peters,  in  speaking  of  his  photometrical  worl 
small  planets,  gave  the  following  results : — 


lOtCK 
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Magnituile.  Tolaiue. 

Vesta    6-47 +0-04  32-21 +  «-i8 

Ceres    7'7i±o"05  ^iSs+t-^i 

Pallas 8-55+o"02  6-41  ±0*18 

J'ygc'*      425 
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Volume. 

Eanomia 4-25 

Juno     3-70 

Hebe     2*43 

Iris  2*43 

Psyche 2*13 

Lutetia 1*85 

the  volame  being  expressed  in  millions  of  cubic  kilometres. 

The  total  volume  of  the  ten  largest  asteroids,  therefore,  is  81*49 
millions  of  cubic  kilometres ;  that  of  the  first  seventy  he  found  to 
be  127*74,  and  as  the  volame  of  the  Earth  is  1082841  millions  of 
cabic  kilometres,  the  combined  volumes  of  the  first  seventy  asteroids 
is  to  that  of  the  Earth  as  i  to  7862. 

Prof.  Oudemans  remarked  concerning  the  problem  of  deter- 
mining  the  relation  between  the  radius  of  the  Epicycle  to  that  of 
the  Deferent  (known  in  Germany  as  the  problem  of  Pothenot), 
that  it  had  already  been  solved  by  Ptolemy  in  the  4th  Book  of  the 
'Almagest.' 

Airy' 8  Numerical  Lunar  Theory  *. 

Au  mois  de  Janvier  1874,  sir  G.-B.  Airy  annongait  &  la  Soci^t^ 
astronomique  qu'il  avait  entrepris  rexecution  d'une  th^orie  de  la 
Lune  d'un  nouveau  genre,  fondee  non  plus  sur  I'integration  pro- 
gressive des  equations  diffdrentielles  du  mouvement  trouble,  mais 
construite  a  posteriori,  en  substituant  dans  les  equations  difE^renti- 
elles  les  expressions  numdriques  des  coordonnees  foumies  par  la 
th^rie  de  Delaunay,  et  en  cherchant  ce  qui  reste  k  faire  pour  les 
verifier.  En  d'autres  termes,  I'Astronome  royal  se  proposait  de 
faire  la  preuve  des  calculs  de  Delaunay,  et  d'en  corriger,  au  besoin, 
lea  r^oltats. 

Jusqu'ici,  les  geom^tres  qui,  depuis  Newton,  ont  abordd  ce 
difficile  sujet,  Clairaut,  Laplace,  Damoiseau,  Plana,  Lubbock, 
Hansen,  Delaunay,  avaient  toujours  commence  la  thdorie  ab  ovo, 
pour  la  poasser  ensuite  aussi  loin  que  possible  par  le  ddveloppement 
progressif  des  formules  fondamentales.  Dependant,  k  mesure  que 
s'elevait  I'ordre  des  termes  dont  on  voulait  encore  tenir  compte,  on 
avait  vu  la  somme  de  travail,  ndcessaire  pour  mener  k  bonne  fin 
lea  calculs,  augmenter  dans  nne  mesure  effrayante.  Ddj&  Plana 
disait  k  M.  Ajry :    "  Quelquefois,  Monsieur,  ces  calculs  me  font 

Sresque  perdre  la  tSte ! "  Ijcs  deux  volumes  de  I'Ouvrage  inachev^ 
e  M.  Delaunay  reprdsentent  1812  pages  in-qoarto.  En  mgme 
temps,  la  succession  des  termes  ctant  i^glee,  non  par  la  grandeur 
numerique  des  coefficients,  mais  par  leur  ordre  alg^rique,  la  con- 
vergence des  series  restait  souvent  douteuse,  ou  du  raoins  trop 
lente,  et  il  fallait  parfois  les  completer  au  jugd,  en  supposant  une 
loi  de  decroissance,  pour  en  finir.  M.  Airy  a  pensd  qu'il  serrait 
possible  de  verifier  I'exactitude  des  ces  rdsultats  th^oriques  en 

*  Beprinted  from  the  '  Bulletin  Astronomique,'  for  July  1887. 
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fftisant  usage  d'un  prooodc  plus  exp^ditif,  qui  consisto  ik  introdaire 
diroctement  les  valeura  numeriques  di>s  coefficients. 

Laissant  de  c6to  la  tlicorie  de  Hansen,  dont  la  forme  insolite  et 
quelque  p»Mi  artificiello  se  prete  mal  aux  vt'rilications,  M.  Airj-  v» 
droit  k  celle  de  Delaunav.  Partant  des  expressions  finales, 
trouvces  par  Delaunay  pour  la  longitude,  la  latitude  et  1a  parallaie 
de  la  Lune,  il  njoute  aus  coelticients  des  correotioas  iuoonnues 
{$ymholi(al  eorrectiona),  qu'il  suppose  as.sez  |)elites  pour  qu'oD 
puisse  en  negliRer  les  produits  et  les  puissances  d'un  ordre 
superieur  au  premier. 

I^es  noiiibres  ainsi  prepari^  sout  8ubatita&  dana  lee  trois  eqiis- 
tions  difforentielies  de  mouvement  de  la  Lune,  ou  le  tem[i8  est  pris 
pour  variable  indepondante.  Ces  equations  sont  celies  qui  deler- 
minent :  i"  le  rayon  vecteur  de  la  Lune,  projecte  eur  I'ecliptiiiue 

(p  =  rcosl);  2°  le  mouvement  arcolaire  dans  IV-cliptique  If^'-v- 1: 

enfin  3"  I'ordonnoe  perpendieulaire  (c  =  rsiul).  Ce  sont,  dons  lo 
M^moire,  les  equations  fondamentales  (10),  (11),  (iz).  Eb  Im 
simplllinut  un  ])eu,  uous  pourrious  les  ecnre  sous  eel  te  forme 

(■■» rh'©'^4'-^ 

<■■) ii'lid''''- 

<"> 5?+%-"^' 

ou  R,  T,  Z  sont  les  trois  composantes  rectangiilaires  de  la  foK« 
perturbatriee,  dont  la  premiere  (la  force  radiale)e8t  paralli-Ie  a  p.  la 
secondo  (la  force  transversale)  perpendicuiiure  ip  dans  Tecliptiqcie, 
)a  troisi^me  parallele  \i  z.  11  n'y  a  a  considerer  ici,  pour  le  moment, 
que  la  force  perl urbat rice  qui  einaiie  du  Soleil.  Nous  parleions 
plus  loin  de  la  definition  du  facteiir  M. 

On  calcule  si^parement,  pour  les  egaier  ensuite,  les  forces  accw- 
leratrices  {orhilal  side)  et  les  forces  d'attractiou  (ifraviiniional  tid^); 
les  details  des  calculs  sont  contenus  dans  une  suite  de  Tableaux. 
On  les  a  toujours  pousses  au  moins  jusqu'i  la  7*  decimale  de 
I'unite  de  longueur  (0,0000001  =o",02);  tous  les  Qombres  sont 
donncs  en  unites  de  la  7'  decimale. 

La  serie  de  Delaunay  qui  fouruit  -  ou  lu  paroll&ze  cquatoriole  a 

ete  preolablement  divis^  par  3422*,7  ;  elle  a  des  lors  poor  premier 

terme  i  ,0000000,  et  reprcsente  le  rapport    .     On  s  forme  ensuit* 

les  cinq  premieres  puissances  de  la  difference  (  -  —  i  J,  qui  ontsem 

A  colculer  (;)'.  [.  Q^  . 
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Nous  derons  faire,  k  ce  nujet,  deux  remarques.  II  est  clair, 
d'abord,  que  la  constaate  a  n'est  point  la  diataace  moyenne,  que 
nous  d^ignerona  ici  par  a.   En  ae  reportant  h  la  aerie  de  Delaunay 

(t.  n,  p.  8o3  et  914),  on  troure  quo  le  premier  terme  de  -  a  pour 

Tsleor 

14-0,16241  .»n'=  1,0009087, 

oii  m  est  le  rapport  des  moyens  mouvements.  Le  premier  terme 
de  -  ^tant  I'unit^,  on  a  ^videmmeut  -=1,0009087.     D'apr^s  M. 

Airy  (p.  11),  on  aurait  -  ==1,0015647,  parce  que  ce  nombre  est  le 

premier  terme  de  - ;  mais  il  s'ensuit  seulement  que  1,00x5647  .  a 

est  one  valeur  moyenne  de  r,  qui  n'est  pas  n^cessairement  le 
demi  grand  axe  (c'est-^-dire  la  constaute  definie  par  la  relation 

II  faut  dire  ensuite  qu'en  rdalite  la  s^rie  de  Delaunay  ne  repr^- 
sente  pas  la  parallaxe  elle-meme,  maia  bien  sin  P,  multiplie  par  le 
facteur  constant  1,00005  pour  que  le  premier  terme  devienne  ^gal 
k  3422*,7  (au  lieu  de  3422",54).  C'est  ce  que  Delaunay  remarque 
express^ment  dans  la  note  de  La  page  914.     M.  Airy  a  cm  qu'elle 

representait  P,  et,  pour  en  tirer  -  s=sin  P,  il  a  diminu^  les  coeffi- 
cient's des  cosinus  d'un  dix-milli^me  de  leur  valeur.  Sea  coefficients 
sont,  par  cons^uenl,  'trop  faibles :  celui  de  cos  I  est  devenu 
0,054509543,  au  lieu  de  0,054514564;  celui  de  cos  (2D  — Z), 
0,00998132,  au  lieu  de  0,009982235;  celui  de  cos  2  D,  0,0082320, 
au  lien  de  0,0082329,  et  ainsi  de  suite. 

La  serie  qui  fonrait  la  latitude  I  en  secondes  a  ^t^  dgalemenfc 
exprim^  en  unites  lineaires,  en  multipliant  les  coefficients  par  sin 
i",  et  elle  a  serri  k  calculer  sia  1,  cos  1,  etc.  Puis  on  a  transform^ 
d'une  maniere  analogue  la  serie  qui  foumit  la  longitude  v,  et  I'on 

a  calcule  -g  en  tenant  compte  de  la  composition  des  arguments  des 

termes  successifs. 

Ces  arguments  sont  des  combinaisons  de  multiples  des  quatre 
angles  suivants : 

0  =  0,9251987  .t,  distance  moyenne  de  la  Lune  au  Soleil, 
ys=i,oo402i9 .  t,  argument  moyen  de  la  latitude  de  la  Lune, 
Zaso,99i548o.t,  anomalie  moyenne  de  la  Lune, 
3=0,0748006 .  (,  anomaUe  moyenne  du  Soleil, 

oii  /,  S  remplacent  les  lettres  F,  V  de  Delaunay ;  on.a  laiss^  de 
c6t4  les  constantes  qui  s'ajoutent  aux  angles  proportionnels  k  t. 
Conime  unit^  de  t,  M.  Airy  adopte  le  temps  dans  lequel  la  Lune 
parcourt  Tare  i :  c'est  le  mois  sideral  divis^  par  2»,  ou  k  tres  pea 
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pr^8  -^  de  I'annee  julienne.  II  s'ensuit  que  le  nioven  mouvement 
»i  =  i.  L'ordre  de  succession  des  tennes  de  la  parnllaxe  et  de  la 
latitude  est  dc'tennine  par  la  grandeur  dcs  coefticients  ;  les  termes 
de  la  longitude  sout  raiigt^s  dans  le  mdme  ordre  que  cenx  de  la 
parallase.     On  a  ainsi,  par  e.\emple  : 


Coefficient  du  cot 

Knm^ro 
d'ordre. 

Argument. 

MouTemrnt 

a 
r 

(•-)•■ 

0" 

1, 

0 

4-1,0000000 

+1S746.»S  +«oo«  5746.3 

2. 

/ 

+0,9915480 

+      545095.43 

+  »S".74 

+  1091711,6 

3. 

iV-l 

+o.«58g49* 

+        998>3.» 

+  449».4 

4-    104118,8 

4. 

iD 

+  i,!!S0397+    1+         81310 

+  5947 

+    • 70587 

Pour  la  latitude,  les  termea  sont  numerotes  k  partir  de  301 
(argument/). 

Les  mouvements  dea  arguments  ont  ete  tires  des   Tables  de 
Damoiseau.     On  auratt  pu  les  deduire  des  expressions  que  De- 

.    .     TT  >  ,  .  '>l  */  <^ 

launay  a  dount'S  (t.  II,  p.  237)  pour  les  trois  rapjwrts  -t^i    \.^  t,. 

Avaut  la  inise  en  nombrea  de  ces  formules,  il  fait  transformer  les 
elements  «,  «,  y  suivaut  les  indications  des  pages  799-800,  pour  quo 
le  coeififient  du  temps  dans  la  longitude  moyenne  (</+/» -J-/)  de- 
vienne  t?gal  &  n.  Cela  revient,  en  definitive,  &  remplacer  n,  t,  y  par 
1,0052840.71;  0,999425. e;  1,002365.7,  avant  d'attribuer  aux 
Element's  les  valeurs  ntimeriques  adoptees  par  Delaunar.  En 
executant  ee  calcul,  assez  laborieux,  j'ai  trourc 


da  .  (Oi 


dl 

=  — 0,0040211  .n  :     7- =0,99 1 5621  .It 
at 


Laaommedevient  1,0000003.?!.  Les  termes  ineonnus  du  8' ordre 
pourraienl  eticore  modifier  la  5'  decimale  du  dernier  de  ces  norabrM. 
D'aprv.i  la  lot  de  decroissance  des  termes,  qui  convergent  lentement> 
il  est  k  prcsumor  que  les  nombres  delinitifs  deviendront 

0,0124744;  0,0040211;  0,9915467. 

Les  colonnes   i  &  29  des  Tableaux  de  la  Section  II  renferment 
les  details  du  calcul  des  accelerations  (orbital  quantiti**),  tellea  quo 

I    d'  (r        ,  \'     d  r,  r        ,  \'  dv-\      d?  (r    .     ,  \ 

^A    cos  1  I ,  —    (    cos  1  I  -I ,     ^,1    sin  1  I,  ... . 
2dl'\a         y'   dt\\tt.  )   diy    dt\a  ) 
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qui  figment  dans  les  trois  ^nations  (lo),  (i  i),  (12),  et  en  forment 
la  partie  cm^matique. 

La  Section  III  (colonnes  31,  32)  contient  les  expressions  des 
deux  composantes  de  I'attraction  qui  a  lieu  entre  la  Terre  et  la 
Lune,  composantes  qui  entrent  dans  les  Equations  (10)  et  (12). 

Elles  sont  a£Eectees  du  facteur  M= — 5^,  ou  e,  /i  sont  les  masses  des 

deux  corps  c^estes ;  ce  facteur,  qui  ne  diSere  pas  beauconp  de 
I'nnit^,  reste  provisoirement  ind^tennin^.  M.  Airy  montre  (p.  1 1) 
qu'il  a  pour  valeur  approch^ 

I +  - m'=  1,0027976, 

ou  m  est  le  moyen  mourement  du  Soleil  en  faisant  n=i.  Or  les 
valenrs  r^uites  des  coordonndes  de  Delaunay  supposent  essen- 
tiellement  (p.  799)  que 

a' 

ce  rapport  est  done  ^gal  &  Tunitd.  Nous  arons,  d'autre  part, 
comme  on  I'a  d<$j&  dit, 

a 

-=1,0009087, 

d'apr^s  la  definition  de  la  constante  a ;  par  cons^uent, 

:  1,002  728. 


«-©■■ 


Ce  nombre  r&ulte  directement  de  Ifk  theorie,  et  11  ne  semble  pas 
qu'on  puisse  le  modifier.  C'est  d'ailleurs,  h.  trSs  pen  pr^s,  le  m§me 
que  M.  Airy  d^uit  (p.  76)  des  termes  constants  de  I'^uation 
(10). 

Ja  Section  IV  est  consacrde  au  calcul  des  composantes  de  la 
gravitation  solaire,  qui  figurent  dans  les  trois  Equations  du  nxoure- 
ment  (colonnes  32-72).  Dans  la  Section  V,  M.  Airy  explique 
comment  les  calculs  numeriques  des  Sections  pr^dentes  ont  ^t^ 
v^rifi^,  et  indique  certaines  modifications  qui  ne  portent  que  sur 
les  demi^res  decimales. 

Dans  la  Section  YI,  on  procMe  d'abord  &  une  determination 
provisoire  du  facteur  M.  Los  resultats  foumis,  &  cet  ^gard,  par  les 
principanx  arguments  sont  loin  d'etre  concordants.  Void,  par 
exemple,  les  trois  determinations  de  M  que  I'on  trouve  rapports 
i  la  page  76: 

Arg.                      Aie&&r.  OraTit  e  -  ( .  Qrav.  Q          M. 

1 —9960060  =— 9959740. M  +26830  1,002726 

2 —    549570  =—   542808.  M  —   5661  1,002021 

301 —  902822  =—  895367. M  —  5013  1,002721 

Comme  on  le  roit,  la  valeur  de  M  foumie  par  I'argument  2  est 
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pins  faible  que  le-s  deux  valfiurs  concordantes  fowmies  par  les 
arRuments  1  et  301.  M.  Airy  avoue  que  ce  dcsaccord  lui  a  came 
beaucoup  de  trouble:  le  calcul  a  cU'  repots  trois  fois,  uiais  Ton  » 
toujours  retrouve  les  racuies  nombrea.  D'autres  arguments  don- 
noraient  des  ccarto  encore  plus  sensibles.  Adoptoot  alors  la 
valeur 

Ms=  1, 0027250 +jB([, 

M.  Airy  forme  les  r<?sidu8  relatifs  aiix  divers  arguments,  pour  \et 
troia  equations  fondamentales  (colonnes  74,  75  et  77).  Oaauinsi, 
par  exemple, 

BdiiduB de  I'^qoiilion (to), 


«   1 


Arg 

1 
2 


-       5.6 

+  360 

3 -  1563,4 

4 -   911 

5 +   607,3 

14 --2774 

22 -2833 


+.996o.^M 
+.0543.3M 
+-.0099 .  iM. 
+  .0085  .^M 
+  .  0030 .3M 
+  .0003  .3M 
+.0001 .iM 


B^'dd.  de  Tequ.  (i  i). 

+    I9».7 

-  725.9 

-  523 

+   345.* 
-1494 

-«334 


Les  residua  sont  beaucoup  plus  petits  pour  I'equation  (la), 
determine  la  latitude  ;  niais  pour  j'equation  (10),  notamment, 
sont  considerables. 

Disons  tout  de  suite  que  ces  discordances  n'ont  rien  d'iraprem, 
et  qu'il  est  facile  de  les  expliquer.     On  sait,  en  eSet,  que  Delaui   ~ 

n'a  poussc  le  developpement  de  -  que  jnsqu'aux  termes  du  5*  01 

£n  remontant  anx  operations  qui  out  fouriii  ces  termes,  on 
se  convaincre  que  les  termes  du  6*  ordre,  omis  dans  I'expression 
la  paraJlase,  representent  dans  certains  cas  une  fraction  not 
(0,3  on  0,4)  do  ceui  du  5%  el  qu'il  en  resulte  pour  les 
cients  des  corrections  pouraut  dcposser  o",io,  ou  300  unites 
la  7'  decimale.  Pour  citer  un  exemple,  la  4'  0])eratiaD  de  Delaun&j 
introduirait  dans  le  coefficient  de  cos  I  le  terrae  —216  an',  qui  vaut 
o",io,  ou  plus  du  tiers  du  torme  en  cm*  foumi  par  la  mt-me 
operation.  D'aprC'S  la  loi  do  docroisaanco  dos  termes  analogues,  " 
est  fort  possible  que  le  coefficient  de  cos  /  doive  etre  complete 
unc  lerme  tel  que  —  no  em',  qui  vaut  o",o5  ou  150  unites, 
coefficient  17^  de  M.  Airy,  qui  <5tait  trop  faible  de  50  unites,  dc 
alors  itre  diminu«3  encore  de  100  unites,  et  reduit  ik  0,0545000  : 
c'est  prccisement  la  correction  que  M.  Airy  tire  des  rcsidus 
^piations  (to)  et  (i:),  relatifs  a  I'argument  2.  IJ  en  est  de  me 
pour  le  coetlicient  r/,  de  cos(2D  — /),  qui  devra  probablement 
augmentc  de  o",i4,  ou  de  400  unites  de  la  7' decimale.  i  cai 
des  termes  du  6*  ordre  foumis  par  la  41*  operation  ;  et  c'est  ail 
que  s'explique  la  correction  iif^=  +42^  que  trouve  M.  At 
On  le  voit,  les  rt'sidus  des  trois  equations  differentiellos  foumisi 
le  moyen  d'evaleur,  d'une  mnniere  indirecte,  les  termes  du  6'  urdre. 
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n^Iig^s  par  Delaunay  dans  le  calctil  de  la  parallaxe,  et  de  com- 
let*r  aiusi  sa  Ihi-orie,  en  supposnnt  toutefois  qu'il  n'existe  aucune 
rreur  dans  les  coefficients  de  la  longitude  et  do  la  latitude,  dout  le 

developpement  a  etc  pouasc  beaucoup  plus  loin.     Mais  il  faudrait 

/rV 

Termer  avec  soin  rexpression  de  (-j   obt«nue  par  M.  Airy,   sur 

uelle  repose  en  partic  cotte  determination. 

B.  Badau. 
[To  be  cnntinaed.] 


Account  of  further  Observations  of  the  Lunar  Crater  Plato 
in  the  years  1 882-84. 

The  Streak*. 
An  account  of  llie  obsenations  of  the  spots  upon  the  floor  of 
^_  Plato,  made  in  the  period  compriKod  lwt«ceii  March    1882  and 
^LFcbruary  1884,  or,  as  it  has  been  termed,  the  "  Secoud  IVriod," 
^Klas  already  been  given,  and  will  bo  found  in  the  '  Observatory  'for 
^■January  1887.     It  is  now  proposed  to  consider,  in  a  somewhat 
^"similar  manner,  the  light  streaks  and  markings  visible  upon  the 
nearly  level  surface  which  forms  the  floor  of  Plato.    These  teatures, 
^Klt  is  to  be  regrettetl,  have  not  in  former  times  received  so  much 
^^sttention  as  the  white  spots,  nor  as  in  fact  they  deserve,  and  com- 
parisons made  between  their  present  forms  and   brightnesses  and 
those  which   they  possessed  at  the  time  of  previous  systematic 
observations  of  Plato  will  ofti'n,  for  this  reason,  prove  far  from 
satisfactory.     It  is  more  especially  with  reference  to  the  brightness 
of  the  streaks  that  the  earlier  results  fail  us.     The  visibilities  of 
these  objects  for  the  period  1869-7  t  do  not  appear  to  liave  ever 

Keen  calculated  in  the  same  manner  as  those  of  the  spots,  if  indeed 
he  observations  and  drawings  were  suflicientiy  numerous  and  cir- 
umstantial  to  permit  of  this  being  done  in  an  .iccurate  manner, 
n  the  First  Period  they  were  not  so ;  and  although  a  table  of  the 
mean  visibilities  for  that  time  has  indeed  been  formed  (see  '  Obser- 
vatory,' 1883,  p.  90),  the  results  there  given  can  only  be  n'garded 
as  approximate.  It  is  a  matter  of  more  particular  regret  that 
such  is  the  case,  since  it  would  seem  that  tho  light-streaks  are 
bettor  adapted  for  the  purpose  required,  and  capnble  of  giving 
more  accurate  results  than  the  spots,  chiefly  no  <loul)t  from  the 
circumstance  that,  whilst  the  latter  are  mostly  very  minute,  the 
former  extend  over  a  considerable  area;  and  their  visibility  is 
ihereforo  less  liable  to  be  affected  by  changes  in  the  atniosiiherical 
and  other  conditions  under  whicii  the  observations  are  made.  It 
is  found  in  pr.octice  that,  with  the  exception  of  a  few  of  flu-  smaller 
and  more  delicate  objects,  the  light-streaks  are  seen  with  nearly 
the  same  ease  and  distinctness  under  very  varied  atmospherical 
onditioMS,  and  that  only  when  definition  is  extremely  confused 
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docs  their  observation  become  difficult  or  uncertain,  whilst  it  is 
otherwise  with  resj>ect  to  the  white  spots.  Although,  however, 
comparison  with  the  previous  observations  is  thus  often  far  from 
being  satisfactorv,  it  is  hoped  that  the  results  of  the  Period  now 
under  considoratiou  may  at  least  serve  to  lis,  for  that  time,  in  a 
more  eiaot  manner  than  has  hitherto  been  attempted,  the  forms 
and  brightnesses  of  the  various  li<;ht-strcuks,  with  which  future 
observations  may  be  more  satisfactorily  compared. 

Reference  has  been  made  to  the  more  exact  method  of  recording 
the  brightuesse*  of  the  spots  now  in  use  •.    The  same  principle  tvatj 
likewise  naturally  extended  to  the  case  of  the   streaks,  and  th 
mean  visibititien  of  the  streaks  in  the  Second  Period  should  thor 
fore  have  a  high  degree  of  accuracy,  greater  indce<l,  for  the  rea»o 
already  indicated,  than  in  the  case  of  the  spots.     Thcs<^ 
^>i7iVi«  are  emWlied  in  the  Table  following  ;  the  Mftor, 
middle,  or  more  exactly  where  it  is  crossed  by  the  streak  p.  Uiiij 
assumed  as  unity,  in  the  same  manner  as  the  spot  No.  1  in  tli 
case  of  the  spots. 

Some  of  the  streaks  are  very  far  from  being  of  equal  brightnct 
throughout  their  whole  extent,  and  the  dcsis^ations  given  in  tli 
Table  have  there  the  following  restricted  siguificaoce  : — /<  refers  1 
that  part  of  the  seftor,  as  the  large  fan-shaped  marking  on  tb 
south-eastern  portion  of  the  floor  is  termed,  crossed  by  the  streak j 
or  lying  immediately  north  of  spot  34  and  between  Nos.  6  and  i7( 
«  designates  that  portion  of  the  streak  which  is  immediately  adja 
cent  to  the  border,  the  more  eastern  part  being  much  fainterj 
c  refers  to  the  more  southern  part  of  the  marking  only ;  jj  specifie 
that  portion  of  the  streak  lying  to  the  north-ea.<it  of  spot  No.  7,1 
retuaining  part  extending  from  that  spot  to  No.  4  being  mac 
fainter  than  the  rest ;  f'  has  reference  only  to  the  portion  Ijii 
between  spots  1 7  and  26. 


Tablk  op  the  Me^x  Visibilities  op  tiib  Stkeucs. 


Straak. 

Mean 
VUibUity. 

1 
Streak. 

Mmb 

ViribiUty. 

SUMk. 

MMn 
ViJibility. 

b    .. 

I'OOO 

/3   .. 

•40a 

e'  .. 

•003 

e   . . 

•408 

y  ■■ 

•77J 

d».. 

•408 

d  .. 

•003 

r    .  . 

'614 

<?  .. 

•s^s 

€      .  . 

•494 

(    .. 

•652 

/'■ 

•079 

1      .  . 

•598 

n  ■■ 

•S8» 

/■■ 

■136 

I      .. 

•02s 

K      .  . 

•348 

h*  .. 

•035 

•I     .  . 

•199 

r    . . 

•012 

W 

•082 

P     •• 

•506 

a*.. 

•028 

X.. 

•003 

a  .  0 

•563 

6'  .. 

'206 

T.. 

•009 

'  ObMrvAtory,'  January  1887,  p.  64. 
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The  ligbt-atreaks  seen  in  the  Second  Period  (27  in  niimher)  are, 
BS'^thnr  with  the  white  spots,  shown  upon  the  acconipiinyinc;  chiirt 
'\  Plato.     This  chart  has  bef^n  constructed  with  considerable  care 


Second  Period. 


.A« 


O  =White  »pot«. 


®  =Spol»  eecn  iis  criiter-conoo. 


om  the  numerous  drawings  and  sketches,  and  is  believed  to  be 
rell  representative  of  the  f'cnei'al  appearance  of  the  interior  of 
Plato  during  the  Second  Period.     Its  construction  was  facilitated 
by  the  enlargement,  in  the  first  place,  of  all  the  drawings  to  the 
ame  scale,  and  care  was  taken   by  avoiding  the  sight,  during  its 
onstruction,  of  any  former  drawings  or  maps  of  the  markings,  and 
ther  precautions  to  avoid  as  nnich  a.s  possible  the  iriHuem-e  of  bias. 
omc  attempt  has  also  Ix^en  made  to  represent  the  relative  bright- 
ness of  the  various  markings. 

All  the  streaks  seen  in  flie  First  Period  were  reobserved  in  the 
econd,  and  eight  ftddiiioniil  sfrpuks  have  also  been  noted  in  the 
stter  periml ,  namely — '/  ami  I  (both  old  streaks),  «',/',  /«S  W,  X, 
and  1.  Of  these  additional  stri'aks.  W,  X,  Y,  probably  ^  and 
^—possiblv  f  were  discoven<d  by  Mr.  H.  Pratt  in  1873-74  ;  A'  was 
Hirst  deWted  by  Mr.  T.  P.  (4niy  on  Oct.  25,  1882. 
^B  In  proceeding  to  the  consideration  of  some  of  the  more  con- 
^Biderable  and  remarkable  differences  which  seem  to  have  occurred 
^^n  the  distribution  of  the  light  markings  upon  the  floor,  it  is  essen- 
tial to  bear  in  mind  thai  miiriy  of  these  objects  are  of  a  very  deli- 
ile  nature  and  sometimes  of  rather  ill-defined  extent,  so  that 
ersonal  peculiarities  of  the  observers  and  ditTerences  in  the  instru- 
Bental   means   employed   must   influence  to  a  large  extent  the 
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descriptions  and  drawings ;  so  that  in  C()mparing  theise,  < 
when  they  have  been  made  by  different  observers,  it  is  necessary  I 
take  as  many  precautions  almost  as  in  comparisons  of  descriptions 
and  drawings  of  the  nebulie.  Nevertheless,  differences  which  can 
be  ascribed  to  these  causes  must  necessarily  have  a  limit.  Apparent 
changes  due  to  differences  of  libratiun  may,  in  a  long  series  of 
obeen'ations,  generally  be  considered  to  be  either  absent  or  reduced 
to  a  minimum  ;  whilst  those  produced  by  variations  in  the  condi- 
tions of  seeing  are,  as  has  alre.idy  been  point«d  out,  of  small  con- 
sequence in  the  case  of  streaks,  except  for  the  rery  faint  and 
delicate  ones.  These  remarks  being  first  premised,  it  will  be  well 
to  consider  some  of  the  more  remarkable  light-streaks  in  son 
detail. 

The  Sector,  h.  This  is  the  brightest  and  most  considerable  of 
the  light  markings  upon  the  floor.  Its  apparent  structure  duria 
the  Second  Period  was  of  a  somewhat  highly  complicated  natur 
and,  as  will  be  seen  by  reference  to  the  accompanying  chart,  f 
surface  was  seen  traversed  by  various  light-streaks.  Two  of  the 
must  be  regarded  with  unusual  interest.  Beer  and  Miidler,  as  1 
well  known,  in  the  first  edition  of  their  '  Mappa  Seleuographic 
delineate  four  light-streaks  crossing  the  floor  in  a  north  and  souti 
direction,  and  likewist;  mention  them  in  their  '  Der  Mond.'  T« 
of  these  streaks  are  shown  rather  ciose  together  on  the  eastei) 
part  of  the  floor,  and  the  most  western  of  these  two  correspond 
exactly  in  position,  at  least  aa  regards  its  southern  half,  with 
streak  marked  «'  in  the  present  chart  of  Plato:  whilst  the  southee 
half  of  the  easternmost  streak  would  Ukewise  bo  represented  sati 
factorily  by  the  modern  one  distiuguishe<l  as  W.  Streak  W 
observed  by  Mr.  Pratt  in  1873-4,  ond  so  probably  was  r", 
tbey  were  neither  of  them  seen  in  the  course  of  the  systt'tuati 
survey  of  1S69-71.  The  recovery  in  recent  years  of  the  southe 
portions  of  these  two  ancient  streaks  renders  it  somewhat  diflicu 
to  conceive  how  objects  seen  and  drawn  by  Beer  and  Miidler  witi 
their  comparatively  small  instrumental  means,  and  which  mu 
thus  evidently  have  been  of  a  rather  conspicuous  character,  ecu 
have  escaped  the  notice  of  the  small  army  of  observers,  provid 
with  iustruments  of  various  sizes  and  powers,  who  so  clo» 
scrutinized  the  interior  of  Plato  in  the  course  of  the  years  1869-71 
and  with,  of  course,  a  knowledge  of  the  existence  of  the  featurea  i 
question,  if  they  had  at  that  time  been  of  an  equal  degree  1 
plainness.  Moreover  only  the  southern  parts  of  these  two  on 
streaks  have  Ixien  reobserved  in  rec<;nt  years,  the  northern  portion 
still  remaining  invisible,  though  the  continuation  of  the  mo 
western  of  the  two  streaks  is  doubtless  represented  in  part 
d^.  It  will  be  necessary  to  return  again  to  the  subject  of  tbe«_ 
streaks  of  Beer  and  Madler  ••     It  may  be  added  that  e-  has  during 

•  For  Iho  nppenrancc  of  the  Stctor  in  tlie  Firrt  Period,  mo  the '  ObBerralory," 
1883.  p.  I II.  The  dnrk  riftc  (heiv  referred  to  were  foen  o^in  in  tbe  Secnod 
Ferioo. 
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tbe  last  t-wo  or  three  years  been  almost  constantly  visible,  even  with 
telescope  of  only  2|-in.  aperture. 

Strenl-  e.  Under  favourable  circumstances,  this  has  been  seen 

insist  of  two  narrow  and  nearly  parallel  streak.?  Ijnn"  close 

he!>.  the  components  being  about  equally  plain  and  bright. 

The  Tridrnt  was  only  seen  complete  on  one  occasion,  although 

was  frequently  observed  entire  with  the  single  exception  of  tbe 

m  d.     The  eastern  part  of  the  branch  c  is  usually  faint.     The 

nch  (,  one  of  the  plainer  streaks  upon  the  floor,  corresponds 

actly  in  position  with  the  southern  portion  of  another  of  the 

reakx  noted  by  Beer  and  Miidler,  though  here  again,  like  the  two 

ready  referred   to,    the    northern    part   of   the  old  streak   still 

remains  invisible.     The  object  n  could  scarcely  be  the  continuation 

of  it. 

Slreal-  I  is  an  object,  the  existence  of  which  has  been  doubted. 
It  has,  however,  been  seen  recently  upon  several  occasions  curving 
round  from  spot  No.  4  into  the  bright  streak  y,  and  it  Itas  even 
been  observed  as  bright  as  the  last-named  feature,  although,  as 
much  of  it  lies  on  the  bright  grouud  of  the  Sector,  it  was  never 
very  conspicuous. 

tStrfftk-  ji.  This  feature,  with  reference  to  which  there  is  strong 
rolxibility  of  a  change  of  brightness,  if  not  in  extent,  has  not 
ffered  essentially  in  appearance  and  brif^hlness  since  the  First 
'eriod.     It   seems    to  be  now  established   with    some   degree  of 
rtainty,  that  some  of  the  light  markings  upon  the  floor  undergo 
n  long  intervals  of  time  considerable  changes  of  brightness,  and 
the  early  observations  of  Plato  are  not  sutKciently  numerous  or 
exact  to  determine  whether  its  present  consfiicuous  character  is 
due  to  the  brightening  up  of  an  old  streak  or  the  formation  of  a 
lew  one. 
Streaks  a,  o,  and  k.  In  the  First  Period  these  three  streaks  were 
isidered  together,  but  the  designation  of  k  is  now  confined  to 
ihe  light  marking  extending  from   spot  No.  3  to  No.  16.     The 
portion  of  this  streak  rfpreseut^ed  parallel  to  a,  o  has   quite  re- 
cently boon  discovered  to  be  duo  priiicipttlly  to  an  old  stre.-ik  p  and 
in  extf-nsion  of  the  same  eastsvards,  and  which  tbe  optical  means 
rmerly  employed  were  [irobably  iiisutlicient  to  resolve  clearly. 
Tbe  form  of  this  marking  k  pnr.illel  to  a,  o  as  represented  in  the 
present  map  of  the  floor,  and  also  in  those  on  p.  87  of  the  '  Obser- 
tory'  for  1S83,  and  p.   247  of  the  British  Association  Report 
r  1S72  respectively,  urust  therefore  be  considered  to  be  in  great 
easure  a  dece|)tive  appearance  *.     Similar  instAuces  of  erroneous 
delineaticm  of  markings  due  to  the  optical  means  employed  being 
insuflicient  for  their  proper  resolution  are  by  no  means   rare   in 
lelicate  observations  of  this  nature,  and  must  be  carefully  guarded 
1st. 
SlrcaL-  y  has,  under  favourable  circumstances,  appeared  to  con- 

•  A  drawing  Bliowing  the  true  nnppiinmoo  presented  bv  llio  etrcoLs  a,  0, 
c,  tad  It  will  be  found  in  tbe  '  English  Moohanio,'  vol.  xlir.  p.  499. 
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sist  actually  of  two  nearly  parallel  light-atreaks  lying  cloee  to- 
gether. 

Streak-  q.  That  part  which  lies  between  spots  Nob.  4  and 
very  much  faiuter  than  the  rest,  the  line  of  demarcation  betw 
the  brighter  and  fainter  portions  being  sharply  marked. 

Strcai-  6'  was  almost  constantly  observed,  even  under  unfavoaT' 
able  circumstances,  and  has  generally  appeared  about  as  bright 
the  old  streak  ji,  which  lias  been  known  to  us  ever  since  1S60. 
does  not  seem,  however,  to  have  been  seen  prior  to  Jan.  12,  1881, 
on  which  date  it  was  partially  delineated  by  Mr.  Gray. 

Streal-  if.  Three  of  the  streaks  shown  by  Beer  and  Madler  hare 
already  been  ideutified,  at  any  rate  in  part.  The  fourth  remaim' 
etreak  of  these  selenographers  is  eloarly  identical  with  that  m 
known  as  if.  in  combination  with  the  southern  portion  of  e  and| 
The  history  of  this  feature  becomes  then  a  curious  one.  Fi: 
seen  by  Boer  and  Madler  al>out  Hfty  years  ago  as  a  broad  and, 
may  be  inferred,  conspicuous  light-streak,  it  has  apparently  e^caj 
the  notice  of  all  observers,  includiug  those  who  took  part  in 
exhaustive  examination  of  the  floor  in  1869-71,  since  that  tii 
until  the  ist  November  1873,  on  which  date  it  was  re-discovei 
by  Mr.  II.  Pratt.  The  marking  was  again  seen  in  the  course 
the  observations  of  1879-S2,  and  in  the  JSecond  Period  it  was 
usually  observed  at  any  time  from  near  sunrise  on  Plato  uni 
shortly  before  sunset,  and  thus  under  very  varied  conditions 
libration  and  illumination,  so  that  its  mean  risibility  rose  to  'i 
It  is  worthy  of  note  that  in  this  last  Period  the  streak  wa«  alu 
delineated  as  a  rather  narrow  one.  In  the  Third  Period  of  ol 
vations,  recently  brought  to  a  termination,  not  only  was  the  obj 
almost  invariably  seen,  but  it  has  generally  been  both  delineai 
and  described  as  being  much  broader  than  before,  and  so  in  fi 
to  bo  broader  than  the  streak  c,  with  which  latter  object  it  has  been 
frequently  compared  and  considered  equal  in  plainness,  the  some- 
what greater  width  of  if  making  up  for  a  less  degree  of  act' 
brilliancy.  There  has  then  been  much  resemblance  to  the  rep; 
sentation  of  the  same  feature  in  the  '  Mappa  Selenographi 
Quito  recently  f  lias  been  discovered  to  be  really  double,  and 
consist  of  t«o  rather  narrow  parallel  streaks  of  about  equal  plain 
ness,  a  circumstance  which  might  account  for  the  ch.inges  noticed 
in  the  breadth  of  the  marking.  After  making  every  possible 
allowance  for  personal  equation,  the  only  thing  which  in  the 
of  this  feature  could  well  have  any  appreciable  influence,  it  see 
scarcely  possible  to  avoid  the  conclusion  that  there  have  been  col 
aidenible  real  changes  in  the  brightness  of  this  light-streak. 

In  adilitiou  to  the  white  spots  and  light-streaks,  some  curioi 
dark  patches  or  streaks  have  been  observed  upon  the  floor,  a 
these  seem  deserving  of  careful  attention,  their  nature  being 
from  obvious.     The  most  frequently  visible  and  conspicuous 
those  objects  is  situate  at  the  estreme  north-eastern  corner  of  the 
floor.     The  surface  just  at  tliis  part   has  not  infrequently 
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obeerved  to  be  intensely  dark,  almost  black  in  fact.  A  second 
occurs  north  of  the  streak  a,  o,  between  »i  and  ».  Lastly,  on  one 
occasion  a  very  narrow,  nearly  black,  thread-like  streak  was  seen 
at  the  extreme  south  border,  extending  from  f  to/',  and  cutting 
ofi  the  extremities  of  the  streaks  in  its  passage.  These  dark  sur- 
faced are  situate  at  about  the  lowest  portions  of  the  floor  of  Plato, 
which,  as  is  well  known,  is  slightly  convex. 

Vifi  Brighton.  A.  STAlfLEI  WlLUAJJS. 

1887,  xi(t  SepUnaber. 


Meteor  Notes. 

The  clear  skies  of  the  past  summer  enabled  me  to  secure  more 
observations  than  during  the  same  period  in  any  previous  year. 
For  the  three  months,  June,  July,  and  August,  the  summary  of 
results  for  1887  stauds  as  follows: — 


Month. 

Nights 

Huun  of 

Meteors 

Meteon 

BadianU 

of  obs. 

WBtcliing. 

wen. 

registered. 

found. 

June   . .  . . 

18 

42 

196 

174 

'5 

July    ... 

«4 

iH 

340 

293 

27 

August   . 

16 

4Si 

400 

322 

34 

3  months 

.     48 

«23| 

936 

789 

76 

V 


Fourteen  of  the  radiants  were  of  the  Perseids,  derived  from  single 
night's  observations  for  the  purpose  of  tracing  the  displacement  iii 
its  position. 

1  have  already  briefly  alluded  to  my  results  up  to  Aug.  14 
('  Observatory,'  Sei)t.  p.  315).  On  the  six  nights  from  Aug.  20  to 
25  inclusive,  I  observed  193  mcleors  in  24  hours  of  watching. 
The  paths  of  the  meteors  registered  g^ve  evidence  of  a  very  krgo 
number  of  streams,  and  do  not  indicate  any  showers  of  spt>cial 
activity.  I  have  selected  the  following  12  positions,  which  are 
Tery  sharply  defined,  from  the  observations  : — 


Date,  1887.         Bndiant. 


B... 

Aug.  14-14 

5  +54 

1... 

Aug.  10-15 

43  +39 

J— 

Aug.  20-14 

54+7'i 

4  " 

Aug.  n-14 

60  -^5o 

S" 

Aug.    7-11 

73  +41 

6... 

Aug.  10-14 

'35  +78 

7... 

Aug.  10-11 

141  +49 

«... 

Aug.  14-13 

164  +61 

9.,. 

Aug.    7-13 

3»7  +48 

10... 

Aug.    6-15 

334  +S« 

11... 

Aug.  10-14 

347  +>5 

IX... 

Aug.  10-15 

349  +49 

Notes  and  ConipariaoniL 

Swift ;  streaks.     Near  a  Cassiopeia. 
Swift  ;  streaks.     Ileis,  45°  +40°,  Sept.  1-13. 
Very  swift ;  streaks.    O.  k  H.,  50°  4-75°,  Sept. 
Ver)'  swift;  streaks.    D.,  61°  -(-50°,  Aug.  11-13, 

1879- 
Tory  swift;  strcnks.    T.,75°  4-45°,  Aug.  19,  1870. 
Swifl.     Weiss.  131^  +78,  Aug.  11-11,  1879. 
Very  slow.     D..  143''  +48°.  Sept.  3-4,  1885. 
Slow;  bright.    T.,  164"  +64°,  Aug.  10-15,  •*7'- 
Slnw.     Livcertids 

Kaihcr  slow.    Seen  also  in  June  nnd  JtUy. 
Swift,    Sawyer,  348°  +  17'',  Aug.  18-Sept.  i,  1880. 
Swift.     D.,  350°  +47°,  Aug.  13,  1879. 
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No.  9,  ftt  327**  +48',  is  different  to  the  July  Locertids  at  335' 
+  49°  (see  'Observatory,'  Sept.  1887.  p. '314).  Xo.  Ji,  E.  of 
a  Fegosi.  is  identical  in  position  with  the  radiant  of  the  large  tin- 
ball  of  .Sept.  7,  1875.  which  Col.  Tiipiniin  placed  at  347°  +15°. 

The  Dracouids  (Xo.  8)  are  from  a  radiant-point  which  ii 
apparently  persistent  during  the  greater  part  of  the  yeiir.  I  bare 
dutinguished  it  as  follows  : — 


i 


July  9-13,  1885 266  +63 

July  27-Aug.  2,1887  263  +61 

July  29,  1880 257  +64 

Aug.  14-23.  1887    . .   264  +6j 
Ang.3i-8ept.  7. 1877  260+63 

Oct.  5-12,  1885 262  +64 

Xov.  7-10,  1877. . . .   256  ■\-(i 


Jan.  19-25,  1887    ..  261  +63 

Mar.  28,  1887     263+62 

April  17-25,  1887  ..  260  +62 

April  20-22, 1878  . .  263+62 

Apr.  30-May  9, 1886  264  +64 

May  11-14,  1885   ..  262  +64 

May  28-30,  1886   ..  264  +64 

Jane  13,  1885     ....  262  +64 

Decided  traces  of  it  have  also  been  observed  at  other  ep 
but  the    meteors   were  not    sudicieutly   numerous    to   give 
radiants.     The  mean  of  the  15  above  positions  is  at  261^-8  +63* 
There  are  showers  ne.ir  it  at  254'   +56'  in  the  earlier  part  of 
year,  and  at  261°  +69°  in  July  iuid  August.     This  radiant 
recently    furnished   some   brilliant   meteors,   one   of    which 
recorded  both  at   Bristol  and  I^eeds  on  August  21  at  11*  2". 
the  latter  place  it  was  seen  by  Mr.  D.  Booth,  who  is  mak 
numerous  observations  for  the  Meteoric  Section  of  the  liver 
Astronomical  Society.     The  meteor  was  estimated  as  e<]ii 
Venus,  both  at  Bristol  and  Leeds ;  but  though  its  Jirtciion 
probably  recorded  with  considerable  exactness,  the  i>o*llioiui  of  1 
Deginning  and  end  points  are  not  in  satisfactory  agreement,  1 
Leeds  observation  placing  the  height  much  less  than  that  at  Dri«(( 
The  mean  of  the  two  gives  So  mues  for  the  beginning  over  a 
6  miles  E.  of  Aberystwith  to  45  miles  above  a   place  7  miles 
of   Khayader;    Earth-point   near    Hay,    Herefordshire; 
264°  +61'^.     It  would  be  important  to  hear  of  observations  of  1 
meteor  from  the  Midlands,  from  Wales,  and  the  S.E.  coast  I 
Ireland. 

This  year,  on  Aug.  14,  I  found  the  Great  Perseid  radiant ' 
definitely  centred  at  53'^  +57°  from  8  tracks.  This  position  is  1 
confirmed  by  a  doubly  obsened  meteor  seen  on  that  night, 
follows : — 

Path 


Mag. 


From 


To 


Obtervar. 


Hour, 

h    m  o  o  o  o 

13  46  4  «5     +    4  9i  -'° 

«3  47  3         SH  +4«i  59i  +37i 

At  Bristol  this  meteor  appears  to  have  been  seen  earlier  in  i 
flight  than  at  Leeds :  but  both  stations  indicate  the  height  at  its 
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i^mmencement  as  more  than  no  miles,  which  is  rather  uDusual, 

bough  instances  of  even  greater  elevation  in  the  Perseida  are  not 

" — tang.     From  the  combined  observations  the  meteor  when  first 

I  ■was  some  125  miles  above  a  point  near  Braintree,  and  at  dis- 

ppearance  the  height  was  87  miles  near  Enfield.     Earth-point 

near  Bafingstoke,  in  Hampshire. 

In  1879,  between  Aug.  21  and  25,  I  saw  a  fine  display  of 
56  meteors  from  a  radiant  at  291^  -|-6o°  ('Observatory,'  Vol.  iii. 
p.  172).  I  carefully  looked  for  this  shower  again  in  1884,  18S5, 
and  1886,  but  without  recovering  it.  Th's  year  also,  though  I 
made  lergthy  observations  at  the  right  epoch,  has  resulted  in  a 
comparative  failure ;  for  of  the  193  meteors  1  rewarded  between 
Aug.  20-25,  certainly  not  more  than  5  can  be  a.'icriUnd  to  the  very 
active  radiant  seen  in  1879.  The  shower  is  evidently  a  periodical 
one  and  probably  of  some  importance,  so  that  observations  should 
be  resumed  every  year  until  its  reappearance. 

On  the  morning  of  August  31  Inst,  during  a  clear  interval 

between  heavy  storms  (14"  15'°  to  is""  45"°),  I  saw   12    meteors 

several  of  which  belonged  to  a  radiant  at  about  46^  +43°'     One 

^Bof  these,  appearing  at  14''  25°,  wag  as  bright  as  Venus,  and  left  a 

^Bne  broken  streak  in  its  path  from  19°  -(-27''  to  5°  -)-  14°. 

^H    Were  there  more  observers,  instajices  of  multiple  observations 

^Bkf  large  meteors  and  ord'umrj  xhooting-stars  must  be  frequently 

obtaineil,  and  in  a  short  time  valuable  evideiid?  would  be  collected 

as  to  the  displacements  of  radiants  like  the  Perseiils,  and  as  to  the 

apparently  stationary  aspect  of  other  showers  similar  to  the  Dra- 

conids  mentioned  .ibove.     To  be  really  useful  such  materials  uuist 

fccessarily  be  very  exact.     Prof.  Herschel  has  most  nplly  remarked 
at  "the  highest  attiiinable  aceurary   in  innpping  the  oliserved 
directions  of  the  apparent  paths  of  shooting-stars  is  the  real  key 
^_o  the  solution  of  the  problem  presented  by  their  nightly  Hights" 
^■[B.  A.  report   on    Luminous    Meteors,    1878).      The   number  of 
^Bhowers  is  so  very  great,  and  individually  they  are  nearly  all  so 
^^Wttenuated,  that  it  is  impossible  either  to  fix  their  positions  or 
^^eam  their  characteristics  unless  the  observer  is  extremely  careful, 
precise,  and  discriminating  in  his  work.     It  is  probable  that  no 
two  meteor-streams  are  exactly  alike  (though  the  inure  ancient 
ones  are  probably  somewhat  similar  as  regards  tenuity  aud  long 

*  duration),  aud  they  seem  as  numerous  as  the  stars  themselves. 
[Attempts  to  condense  the  mass  of  existing  materials  cannot  l>e 
tticcessful  until  the  duration  of  meteor-showers  has  been  more 
thoroughly  investigated.  To  average  numbers  of  different  sliowers, 
•8  was  done  in  (he  B.A.  Catalogue  of  1876,  is  simply  to  sacrifice 
accuracy  for  brevity.  More  observers  and  greater  precisiou  will 
finally  dispel  much  of  the  confusion  in  which  this  interesting 
branch  of  Astronomy  is  involved.  W.  F.  Dsssisq. 
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Selenographical  Notes. 

RtLM  iTEAR  CArcHT. — Midler  and  Neison  asT^  in  showing  i 
considerable  cleft  (discovered  by  Lohrmana  in  1824)  traversing 
Mare  Tranquillitatis  from  south-west  to  north-east  and  passing 
the  south-eairt  side  of  the  bright  formation  Cauchy.  Is  this  obj 
a  cleft  or  a  ridge,  or  a  combinntiouof  both  ?  In  Schmidt's '  Billen' 
it  is  classed  as  a  rill  (S.  iS),  but  in  his  map  he  represents  a  long 
ridge,  interrupted  in  two  places  by  craterlets,  on  the  site  ;  while 
north  of  Cauchy  he  draws  a  prominent  cleft  which,  origtnatiDg  at 
ft  mountain  south-west  of  the  formation,  and  trending  for  some 
distance  in  a  north-east  direction,  bends  rather  suddenly  towards 
the  north  and  terminates  at  a  point  a  little  weai  of  VitruTius  r. 
This  object  would  almost  seem  to  be  an  extension  of  that  shown 
by  Neison  as  commencing  among  the  hills  north-east  of  Taruntiiu 
and  ending  north  of  Cauchy  in  lat.  12°,  though  he  represents" 
OS  running  north  of  the  crater  D  (Neison,  Map  i),  while  .Schmi ' 
rill  certainly  passes  about  midway  between  this  object  and  Caui 
However  this  may  be,  no  trace  of  this  cleft  is  shown  either 
MSdler  or  Neison,  where  it  is  now  most  apparent,  though  they 
draw  a  ridge  in  the  position  it  occupies.  Between  10''  and 
on  the  6th  September  the  neighbourhood  was  favourably  obsei 
under  evening  illumination.  In  the  place  of  the  cleft  i,  shown 
MSdler  and  Neison,  but  drawn  by  Schmidt  as  a  ridge,  were  two 
bright,  sharply-defined,  white  streaks  slightly  inclined  to 
other,  with  a  short  gap  about  midwa}'  between  their  extreroi 
They  were  bordered  on  the  side  opposite  the  Sun  by  a  narrow 
of  shadow,  and  reminded  one  of  the  straight  wall  near  Tbebit 
so-called  "  Railway  ")  seen  a  few  hours  after  sunrise,  no  trace 
a  rill  being  apparent ;  yet  on  former  occasions,  notobly  at  9*  on 
3rd  May,  i88r,andat  q*'  on  ist  June,  iSSi,  when  the  W.  long,  of 
the  morning  terminator  was,  in  the  first  case  25°  27',  and  in  the 
second  31°  16',  they  seemed  to  consist  of  two  contiguous  rills  with  a 
narrow  intervening  gap  occupied  by  a  small  conical  hill.  On  the 
latter  date  the  western  section  exhibited  a  bifurcation,  and  the  eastern 
appepred  to  increase  gradually  in  width  and  depth  in  its  p 
towards  the  north-east.  No  indications  whatever  of  the 
narrow  wall  so  prominent  on  the  6th  September  were  perceived 
either  evening. 

In  M.  E.  Stuyvaert's  '  Dessins  de  la  Lune  '  there  is  an  admiral 
drawing   of   Cauchy  and   its  surroundings,    made   under   eve: 
illumination  at  14"  30"°  B.M.T.  on  17th  February,  i88t,  the  te: 
nator  passing  a  little  west  of  the  formation.     Here  S  is  distini 
shown  as  a  rill  with  two  short  branches  towards  the  south  near 
western  end — one  of  which  answers  to  the  bifurcation  recorded 
in  my  observation  June   ist  the  same  year.     The  break,  alwi 
very  obvious  to  me,  does  not  appear  in  his  sketch,  in  which 
rill  is  shown  as  continuous  from  end  to  end,  with,  however,  a  sud( 
swerve  ot  the  supposed  gap,  and  as  terminating  near  a  grouj 
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or  6  craterleta.  As  regards  the  cleft  north  of  Cauchy,  which 
Miidier  and  Neison  omit,  showing  a  faintly  marked  ridge  near  its 
site,  M.  Stuyvaei"f 8  drawing  agrees  as  a  whole  very  fairly  with 
my  observation  on  the  6th  September,  making  due  allowance  for  a 
•light  difference  in  the  phase,  the  west  long,  of  the  evening  t«rmi- 

fe tor  ill  the  one  instance  being  about  39°  and  in  the  other  37°; 
t  I  observed  the  following  details  which  he  does  not  record,  viz., 
two  elongated  low  elevations  or  mounds  bordering  the  south-east 
flank  of  the  cleft,  and  a  row  of  thrtHj  craterlets  on  the  same  side, 
situated  about  midway  between  the  mounds  and  Cauchy.  The  pro- 
mioent  crater  which  he  shows  some  distance  north  of  the  rill  wasa 
conspicuous  object  on  t  he  tenninator.  Cauchy  itself  was  Just  beyond 
its  limits,  the  greater  portion  of  the  eastern  wall  being  in  sunlight, 
while  the  opposite  rim  was  only  illuminated  at  one  brilliant  star-like 
point,  representing  a  peak.  He  also  observed  a  little  crater  south  of 
the  formation  which,  he  remarks,  is  not  shown  in  any  map.  Schmidt, 
however,  draws  a  crater  on  the  south  slope  of  Cauchy,  which  may 
possibly  answer  to  this  object.  A  second  crater,  north  of  the  waU 
or  rill,  3,  a  little  east  of  that  seen  by  M.  Stuyvaert,  was  an  easy 
object  on  the  6th  September.  The  last-uamed  observer  follows  the 
cleft  north  of  Cauchy  to  a  point  a  little  east  of  the  crater  north  of 
this  formation,  which,  as  just  mentioned,  was  on  the  terminator  at 
the  time  of  my  observation.  I  was  able  to  trace  it  in  a  very  atten- 
uated form  much  farther  towards  the  north-east,  to  a  point  not  far 
from  Vitruvius  c. 

It  is  very  desirable  that  observers  should  turn  their  attention  to 
this  region,  with  the  view  to  determine  the  actual  character  of  the 
object  S  and  to  explain  the  anomalies  just  referred  to.  From  the 
fact  that  Schmidt  represents  it  in  his  map  as  constituting  part  of 
a  ridge  (though  he  classes  it  as  a  rill  elsewhere),  and  as  it  was  seen 
on  the  6th  September  in  the  form  of  two  straight,  bright,  narrow 
walls,  casting  a  detinite  shadow  without  any  of  the  usual  character- 
istics of  a  cleft,  but  rather  resembling  the  curious  features  observed 
by  M.  Trouvelot  in  connection  with  rills  in  Eudoxus,  and  in  the 
neighbourhood  of  Burg  and  Aristarchus,  termed  by  him  Mum  Enig- 
matiques,  while  under  nearly  the  same  illumination  M.  Stuyvaert 
■aw  it  as  a  cleft  without  any  indications  of  a  ridge  or  of  the  straight 
walls,  it  is  clear  that  we  have  here  a  lunar  detail  which  should  be 
carefully  examined  under  every  possible  angle  of  illumination. 
Kempstoo,  B«di.,  1887,  Sept.  11."  ThoB.   GwtK  £iA£B. 


»  CORRESPONDENCE. 

To  the  Edilors  of  '  The  Observatory.' 
The  Comet  discovered  by  Montaigne  and  Olbers  in  1780. 

Now  that  Olbers 's  periodical  comet  of  1815  is  in  view, 
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perhaps  a   few  words   may   be    ac^'Cptable   leepecting  the  fell" 

cometary  discovery  of  that  astronomer  (made  a  few  days  after  be 

had  completed  bis  twenty-secoud  year),  in  which  be  was  anticipated 

by  about  half  an  hour  by  Montaigne,  the  first  discorerer,  in  177J, 

of  the  comet  afterw  ards  known  as  Biela's.     The  comet  in  qu«*tioQ 

was  discovered  on  the  evening  of  the  18th  of  October,  near  the  gt« 

r  Ophiuchi.     In  Mr.  Chambers's  list  it  is  stated  that  the  duratioo 

of  visibility  was  "  3  days  :''  but  this  is  an  inadvertence,  as  the  tbr 

days  on  which  Montaigne  observed  the  comet  were  not  oonsecuti^ 

but  were  the  18th,  20th,  and  26th  of  October  (the  first  of  th 

observations  was  really  only  an  estimation,  and  the  deduced  pk 

only  an  approximation).     Messier  did  not  receive  news  of  Mfl 

taigne's  discovery  until  the  28th  of  October;  early  on  the  mor 

of  the  27  th  he  had  discovered  another  comet  not  far  from  fl 

which  reckons  as  Comet  I.  1780,  because  it  passed  its  peribeli 

at  the  end  of  September,  whilst  Montaigne's  was  calculated  not  I 

arrive  at  perihelion  until   the  end  of  November.     UufavourablB 

weather  prevented  Messier  from  searching  for  Montaigne's  ( 

until  the  3rd  of  November,  and  he  never  succeeded  in   seeing^ 

He  suggested  that  as  Montaigne  only  saw  it  for  a  very  short 

ou  the  26th  of  October,  he  might  have  mistaken  a  small 

cluster  for  it.     Olbers,  however.  ])oiiited  out  ('  Berliner  Astrono- 

miscbes  Jahrbuch '  for  1804,  p.  175)  that  the  cluster  in  que 

was  a  considerable  distance  (45'  to  the  east  and  i~  1 5'  to  the  so 

froni  the  place  recorded  by  Montaigne  for  the  comet.     He 

indicated  the  accuracy  (as  much  as  the  circumstAnces  under  whicli 

they  were  made  w  ould  allow)  of  Montaigne's  observations,  who  1 

already  discovered  two  comets  before  (in  1772  and  1774); 

although  he  was  mistaken  in  supposing  he  had  discovered  a  sat4-l] 

of  Venus  which  hud  no  real  existence,  he  was  not  the  only  1 

nomer  who  liad  been  thus  deceived  by  what  it  is  evident  w« 

"  ghost."     Olbers  gives  his  own  observation  of  Montaigne's  cod 

of  1780  ou  the  1 8th  of  October:  and  although  it  is  also  an  esti^ 

tion,  yet  the  place  agrees  sufficiently  well  with  that  from   M^ 

taigne's  observation  to  prove  the  approximate  accuracy  of  both. 

concludes  that  the  reason  why  others  failed  to  perceive  the  ( 

(which    prolxibly    Iwcamo   somewhat   brighter)  after    the  26th| 

Octolwr,  was  that  the  elements  of  the  orbit  by  which  it  was  sou 

were  deteruiined  by  Boscovich's  constructive  method,  wbid) 

not  well  adapted  to  the  case  of  this  comet  and   gave  errom 

results  for  it.     Finally,  Olbers  gives  the  elements  calculated  by  I 

own  method.     The."*  are  probably  tolerably  accurate,  and  are  tfl 

fouud  in  most  catalogues  of  comets.     They  make  the  motion 

grade  ;  the  time  of  perihelion  passage,  1 780.  November  28  ;  lo 

tude  of  ascending  node,   142"   i' :  inclination,  72°  3  j' ;    longiV 

of  perihelion,  246°  52' ;  log.  perihelion  distance,  9-712041. 

Yours  faithfuilv, 
W.  T.'Lt 
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1^  The  Variable  Star  Algol. 

I  have  not  seen  Mr.  Barr's  paper  referred  to  in  his  interest- 
ing letter  on  the  above  .subject,  but  I  think  he  mistakes  either  the 
BOggestion  of  Professor  Pickerinji;  or  the  object  of  the  Greenwich 
observations.     Prof.   Pickering  did  not  suggest  thnt  the  spectro- 
scope should  be  employed  a.s  a  test  of  the  correctness  of  the  Satellite 
Hypothesis,   but   that   quantitative    spectroscopic    nieasiirements 
should  be  made  for  the  purpose  of  determining  the  parallax  of  tEe 
atar  and  orbit  of  the  satellite  on  cert.'iiii  assumptions  innde  by  him, 
the  Satellite  Hypothesis  being  assumed  to  be  beyond  doubt.      I 
^_Joabt'the  possibility  of  making  quantitative  spectroscopic  ob.serva- 
^Hious  with  the  degree  of  exactness  required  fur  this  purpose,  cou- 
^Heditig  the  correctness  of  the  Professor's  assumptions,     But  the 
^^BrtH-nvvieh  observations,   I  apprehend,  have  a  ditYereiit  object  in 
^Bi(>v»',  \\t.  to  ascertain  whether  there  i.s  a  satellite  at  all.     Observa- 
^Hious  of  a  much  less  accurate  character  will  sufiice  to  decide  this 
^question. 

1  may  remark  that  the  satellite  may  not  be  as  large  (relatively 

^Bd  the  principal  star)  as  Professor  Pickering  and  Mr.  Maxwell  Hall 

^Boppose.      In    the   tirst   place,   1  know  of  no  goml   photometric 

^^measurements   of   the  intensity   of   the   light   at    muximum   nnd 

^^niuimum  *,  and    a  skilled  observer    on    such    subjects    tells   me 

that  he  thinks   the  diminution  of   the  light  of    Algol  has  been 

generally  overrated.     But,  in  the  second  place,  k\go\,  like  the  Sun, 

is  probably  surrounded  by  an  atmosphere  which  absorbs  part  of 

the  light  and  renders  the  centre  brighter  than  the  edges,  inasmuch 

as  the  light  from  the  edges  reaches  us  through  a  greater  depth  ot  this 

absorbent  medium.     If  this  be  so,  it  is  evident  that  a  satellite 

passing  over  the  centre  of  Algol  might  interce|)t  half  the  light  of 

the  star  without  covering  one  half  of  the  star's  disc.     The  light 

from  near  the  edges  of  the  Sun  is  redder  than  that  from  the  centre, 

owing  to  selective  absorption,  and  the  light  of  Algol,  1  believe,  also 

becomes  redder  at  the  mininuun.     This  latter   feature,  however, 

occurs  with  so  many  variable  stars,  that  much  stress  cannot  be  laid 

on  it.     But  the  amouut  of  light  intercepted  is  uo  certain  test  of  the 

sixe  of  the  satellite's  disc. 

Mr.  Barr's  letter  suggests  to  me  an  explanation  of  the  shortening 
of  the  period  of  Algol,  which  Prof.  Pickering  attributes  to  a  secon- 
dary satellite.  The  shortening  of  the  period  since  the  star  was 
first  obsen'ed  is,  according  to  Prof.  Pickering,  about  5  or  6  seconds. 
Now  Mr.  Barr  shows  that  a  velocity  of  30  miles  per  second  in  the 
direction  of  the  solar  system  would  render  the  apparent  period 
shorter  than  the  true  one  by  no  less  than  40  seconds.  It  follows 
that  a  shortening  of   the  period   by   5   or  6  seconds   would  be 

^B     *  [Prof.  Pickering  has  given  the  rpsulls  of  ft  BOries  of  pholomptrie  dcterini- 

^Hkations  of  the  light  of  Algol  in  the  Pro<'c«>diiigH  of  the  American  Acidoiny, 

^^^ol.  x»i.  p.  310.     The  observations  were  marie  on  13  nigbtn.  at  nil  points  of  the 

■lar'a  period  of  Tariiibility,  uad  include  130  sets  of  11  Beltings  each;  or  1748 

ettings  in  nil. — Editous.] 
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account«d  for  by  an  cuxxUration  of  about  5  miles  per  second  in  the 
motion  ot  Algol  towards  the  solar  system.  According  to  ProL 
Pickering's  data,  this  acceleration  roust  have  taken  place  between 
the  years  1830  and  1850,  since  which  latt»r  date  the  motion  haa 
again  b<N;ouie  tolerably  uniform,  but  of  course  at  the  augmented 
rate.  It  would  bo  curious  if  we  were  able  iu  this  manner  to  com- 
pute the  velocity  of  Algol  in  the  line  of  sight,  at  a  perio<l  long 
prior  to  the  invention  of  the  spectroscope.  In  the  case  of  two 
stars  as  close  together  as  Algol  and  his  »atcUite,  however,  the 
whole  intervening  space  may  be  occupied  bv  a  resisting  medium. 

Trulv  yours, 
DuNiD,  1887,  SepL  s.  ^'  j£    y    MoBTOt 
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The  Determination  of  Meteor-paths  and  Radiants. 

Prof.  H.  A.  Newton,  in  a  paper  published  in  the  '  American 
Journal  of  Science'  for  June  i8S6,  refers  to  "the  glancing 
meteors  on  entering  the  air,"   and  says    ''  this    glancing   is 
eontincd  to  the  Biela  meteors.      It  was  true  of  the  Leonids 
•till  more  of  the  Perseids.     It  is  reasonable  to  assume  that 
true  of  all  shooting-stars.      It  is  not  therefore  as  simple  a 
SB  some  have  supposed  to  separate  meteors  into  groups,  alloti 
them  to  different  radiant-points,  or  to  establLsh  the  persistency] 
change  of  such  points.     To  the  uncertainty  of  the  observation 
path  which,  with  the  very  best  observers,  amounts  to  two  or  three 
degrees,   is  to  be  combined  the  uncertainty   of  the  amount 
direction  of  its  early  glancing,  which  amounts  also    to   se' 
degrees.      Besides  all  this  is  the  uncertainty  due  to  the  fact 
any  point  above  the  horizon  in  a  meteor-path  prolonged  back 
may  have  been  its  radiant.     Any  radiant  that  has  been  deteri 
from  a  small  number  of  paths  must  be  very  unreliable." 

I  submit  that  these  conclusions  are  not  justified  by  experii 
nor  supported  by  facts.      The  difficulties  common  to  such  ol 
vations  are  many  and  various,  but  they  are  not;  nearly  so  fori 
able  as  Prof.  Newton  would  have  us  believe.     Theory  will  often 
exaggerate  obstacles  of   this   kind,  and   rarely   apprehends   how 
thoroughly  they  may  be  overcome  by  observers  who  gain  aptitude 
by  long  practice,  who  make  accuracy  their  great  aim,  and  eii 

discrimination  as  far  as  in  them  lies.      If  any  man  will  stjun    

the  open  and  watch  for  meteors  during  the  whole  of  some  hundreds 
of  clear  moonless  nights  he  may  discover  for  hiin.self,  and  by  tk« 
best  of  all  methods,  viz.  practical  experience,  the  degree  of  ac 
to  be  attained,  the  character  of  meteoric  radiation,  the  amou 
reliance  to  be  placed  on  determinations  of  ])o8itions,  and  the  f 
with  which  individual  meteors  may  be  ossignetl  thi'ir  ceut 
divergence,  Ac,  Ac.     At  the  outset  the  observer  will  certaiul; 
confused  by  the  striking  diversity  in  the  directions,  appeal 
and  motions  of  the  meteor  ilighta ;  and,  unless  some  very  special 
showeTa  nie  m  '^togcu«>«,  t&B,^  W  Ud  ta  conclude  that  the  tucteon 
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are  being  scattered  broadcast  over  tlie  heavens  without  any  regard 
what«\er  to  emanation  from  definite  points.  But  with  practice 
ftnd  a  due  consideration  oi  the  many  conditions  which  may  aid 
him  to  remove  the  complexity,  he  is  euiibled,  after  a  time,  to 
reduce  his  obscnations  to  satisfactory  order  and,  by  very  cauti- 
ously feeling  his  way,  finally  acquires  proficiency  and  confidence 
in  his  work.  By  comparing  his  annual  results  he  may  test  the 
def;ree  of  accuracy  amongst  his  radiants.  By  at  once  giving  each 
meteor  its  radiant,  he  can  ascertain  his  probable  error  by  the 
evidence  furnished  from  many  observations  secured  at  later  hours, 

hich    will   either  confirm   or   negative   his   earlier   impressions. 

ime  of  his  meteors  may  also  bo  observed  at  other  stations,  which 
will  furnish  another  excellent  check.  The  intersection  of  the 
paths  will  exhibit  the  character  of  the  radiation  combined  with  the 
obtervational  errors  ;  the  latter  of  which  need,  however,  bo  little 
regarded,  because  they  are  nearly  eliminated  in  the  case  of 
practised  eyes.  And  here  I  would  mention  that  the  direetioii.  of  a 
meteor  is  quite  insutficieut,  in  itself,  to  enable  its  radiant  to  be 
fixed,  for  every  shooting-star  has  features  depending  upon  con- 
ditions which  an  observer  must  duly  weigh.  The  astronomical 
position  of  the  radiant,  the  sensible  position  of  the  radiant,  and 
the  place  of  the  radiant  relatively  to  the  observed  flight  of  the 
meteor,  have  each  to  be  carefully  considered  as  affording  criteria  in 
•ttributiug  the  real  centre  which,  in  combination  with  an  accurate 
record  of  the  direction  of  the  path,  very  seldom  err.  The  radiant 
may  thus  nearly  always  be  alotted  within  very  small  limits  of 
error.  The  real  diiiiculty  consists  in  the  great  number  of  meteor- 
streams  and  in  their  extreme  tenuity,  which  necessitates  observa- 
tions during  the  whole  night  long,  if  they  are  to  bo  discovered. 

Though  glancing  may  affect  the  November  Andromedes  to  a 
considerable  degree,  it  does  not  equally  diffuse  radiation  in  the 
minor  showers  ;  and  Prof.  Newton  may  rest  assured  that  the 
Perseid  radiant  instead  of  being  a  wide  one,  as  he  says,  is  a 
contracted  one,  which  may  be  traced  with  great  precision  and 
detinitenesa  as  it  rapidly  advances  eastwards,  during  July  and 
August,  through  the  constellations  Cassiof>eia,  Perseus,  and  Caraolo- 
pardalus.  Its  positions  from  night  to  night  can  be  followed  with 
certainty  and  facility,  even  near  the  limits  of  its  visibility,  when  it 
yields  less  than  one  meteor  per  hour  iu  the  extent  of  sphere  com- 
manded by  one  observer. 

Single  meteors,  instead  of  being  liable  to  errors  of  3°  or  3°  in 
the  observation  of  their  directions,  are  rarely  liable  to  errors  of 
more  than  :J"^  or  |^.  Prof.  Newton's  statement  "  that  any  point 
above  the  horizon  in  a  meteor's  path  may  have  been  its  radiant " 
has  astonished  me  because  I  have  never  yet  seen  a  meteor,  having 
a  phosphorescent  streak,  from  a  radiant  anywhere  in  the  whole 
region  of  the  firmament  about  the  earth's  anti-apex,  nor  one 
moving  slowly  and  with  a  train  from  the  region  of  the  apex. 
Loug-pAthed  meteors  do  not  come  from  radiants  at  great  altitudes 
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nor  sbort  meteors  from  radiants  near  the  horizon,  unless  in 
exceptional  cases.  Finally,  Prof.  Newton's  stotement  that  "  »nj 
radiant  determined  from  a  8maU  number  of  meteors  is  unreliable," 
is  not  sound.  Four  or  five  meteors  accurately  observed  and  di»- 
playing  an  appearance  of  affinity  will  often  indicate  a  radinnt 
(particularly  if  that  radiant  be  rather  low  in  the  sky  and  not  far 
distant  from  the  intersecting  tracks)  with  the  utmost  precision  and 
safety ;  though  1  would  not  suggest  that  such  slenderly  observed 
positions  be  always  accepted  unless  they  are  filed  on  approved 
lines  by  an  obaen'er  intimately  acquainted  with  the  work. 

Badiant-points  generally  are  sharply  defined,  though  one  or  t« 
meteors  in  ten  will  show  a  little  deviation,  possibly  due  to  glandn 
The  radiant  of  Biela's  meteors  struck  me  as  a  wonderful  and  ver 
unusual  feature  when  I  came  out  to  observe  it  on  the  early  evenin 
of  Nov.  37,  1SS5.  I  could  not  help  thinking  at  the  time  that  j 
would  be  much  easier  to  get  a  satisfactory  radiant  for  a  feel 
ehower  supplving  about  one  meteor  in  five  hours  than  the  widoh 
dispersed  radiant  of  this  meteor  storm  yielding  its  thousands  ( 
meteors  iti  an  hour  !  The  latter  radiant  is  obviously  a  special  on 
and  it  cannot  be  sofely  adopted  as  typical  of  others. 

Tours  faithfully, 

Brutol,  1887.  Sept.  6.  W.  F.  DEJfwixO. 

Lalande  26481. 
Gentlemeit, — 

1    compared   this   star  micrometrically   with   "Winnecki 
Comet  on  September  loth,   1886.      On  reducing  its  position 
i886"0   from  the  Catalogues  of  Lalande  and  Lamont  1  found 
considerable  discordance  between  the  results,  and  made  a  rem; 
to  that  effect  in  my  communication  in  R.A.S.  '  Monthly  Notic 
vol.  slvii.  p.  298.     As  there  is  no  well-determined  star  near  it 
comparison  with  the  filar  micrometer  of  the  8-inch  ecjuatoreal, 
have  recently  sought  the  assistance  of  Mr.  Leneban,  the  Actii 
Government  Astronomer  at  Sydney,  who  has  kindly  observed 
star  with  the  6-inch  transit-circle.     He  has  communicated  to 
the  reeulting  apparent  places  for  July  27,  28,  29,  and  30  1 
On  reducing  the  places  given   by   Lalande,   Lamont.   and 
Lenehan  to  the  beginning  of  1886,  by  means  of  Peters'  elements,  1 
get  the  following  results  : — 

Mean B A.  18860.     Mean  K J>.D,  18860. 
•'     ni     •  o      ,       ,. 

I  Lalande,  1800  ....      14  as  i*o6  105  6  33'4 

^^r  Lamont,  1850  ....      ^4  35  2*17  105  6  56*6 

PH         Lenehan,  1887 14  25  3-67  105  7   14-3 

It  is  therefore  evident  that  the  star  has  a  considerable  proper 
motion  in  both  coordinates. 

Erratum  in  my  communication  published  in  the  'Observaloill 

of  July,  18S7  ; — For  Kuntz  read  Xreutz.  ■ 

WinHRor.  N.  8.  WiUec,  Tours  faithfully,      I 

,  \%%T,  Axigusv.  IS.  Jutur  Tebbvit.  I 
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Niw  VxEiiBix*. — Prof.  Boss  finds  that  the  star  D.M.4-3°, 
Wo.  766,  is  variable.  Its  tnngnitude  appears  as  9"-2  in  the '  Diireh- 
mustarung,'  and  likewise  in  the  Bonn  Observations  ;  but  Prof.  Boas 
was  unable  to  find  it  with  the  Albany  meridian  inatrninent  in  1880 
and  1 83 1.  He  has,  however,  since  picked  it  up  with  the  13-inch 
equatorial  as  an  ii"*5  star.  It  would  therefore  appear  to  be  either 
one  of  the  so-called  "  temporary  "  stars  or  a  variable  of  long  period. 

The  SracTHA  of  Htdrooen  kkd  Watbii  Vapotjh  t. — A  some- 
what striking  theory  with  regard  to  the  relationship  of  the  wave- 
ugths  of  the  lines  in  the  spectra  of  compound  bodies  has  recently 
u  put  forward  by  Prof.  GriinwaUl  of  Prague.  His  fundamental 
inciple  appears  to  be  that  the  wave-lengths  of  the  lines  due  to  a 
rtain  element  in  a  given  compound  are  to  the  wave-lengths  of  the 
es  due  to  that  same  element  when  the  first  compound  is  combined 
ith  some  further  body,  as  the  volume  tho  element  occupies  in  the 
•t  case  is  to  the  volume  it  occupies  in  the  second.  The  wave- 
ingtba  of  the  lines  of  tlio  second  spectrum  of  hydrogen,  for  example, 
hen  divided  by  2  give  those  of  the  lines  of  water  vapour,  the 
W;ond  spectrum  of  hydrogen  Prof.  Griinwald  considering  as 
belonging  to  a  molecule,  U',  of  a  more  complicated  structure. 
The  lines  of  the  elementary  spectrum  of  hydrogen  he  divides  into 
;wo  groups,  a  and  b,  the  wave-lengtlis  of  which,  when  multiplied 
J^J  and  jj  respectively,  give  those  of  the  lines  of  water  vapour. 
he  accord  between  the  wave-lengths  thus  computed  and  those  of 
ea  actually  observed  in  tho  solar  spectrum  is  very  close. 

■«ir         **[«]+*  M= .. 

therefore  [<']=J  and  [6]=i^, 

whence  it  is  inferred  that  hydrogen  is  composed  of  four  volumes 
of  the  element  n  with  one  of  the  element  b.  Prof.  Griinwald 
seeks  to  identify  these  with  "  coronium  "  (the  element  giving  the 
coronal  line,  1474  K.)  and  "  helium"  (the  element  giving  Dj.  The 
latter  line  falls  into  the  series  of  lines  inferred  for  6  ;  but  for 
1474  K  to  belong  to  element  a,  the  elementary  spectrum  of  hydro- 
gen must  possess  a  line  as  yet  unrecognized  as  belonging  to  it,  of 
wave-length  3544. 

In  a  similar  manner  a  formula  is  worked  out  for  oxygen  ;  but 
this  is  of  a  very  complicated  character,  too  complicated,  one  would 
say,  to  have  much  verisimilitude.  And  it  will  be  seen  that  the 
two  supposed  constituents  of  hydrogen,  "  coronium  "  and  "  helium.'' 
must,  on  the  theory  brought  forward,  exist,  together  with  hydrogen 
itself,  throughout  the  solar  atmosphere  ;  the  hydrogen  bfjing  there- 
fore at  the  same  time  both  dissociated  and  intimately  combined^ 
which  seems  hardly  probable. 


•  Oould'a  Artronomicivl  .Ioum»!,  No.  160. 
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Nice  Obskrvatobt. — The  second  volume  of  the  Annab  of  tbe 
Observatory  founded  by  the  muniticence  of  M.  Bischoffaheim  liu 
just  appeared.  It  is  momly  devoted  to  the  determination  of  the 
coordinates  of  the  Observatory — the  longitude  east  from  Porii 
being  found  to  be  o''  19"  5i*"225,  whilst  the  provisional  latitude  ii 
taken  as  43°  43'  i6""9 — and  to  the  micrometric  measures  of  double 
stars,  which  form  a  very  tine  series.  A  fourth  section  contaiui 
observations  of  comets  and  planets,  and  the  fifth  and  sixth  ore 
mostly  occupied  with  reprints  of  notes  on  solar  spectroscopy  and 
the  •' red  glows  "  and  "  corona; "  of  1S83  aud  1884.  which  Ml' 
Thollun  and  Perrotin  have  presented  to  the  Academie  des  Scieua 
from  time  to  time.  The  volume,  which  is  beautifully  printed, 
illustrated  by  seven  fine  plates,  one  being  a  map  of  the  environ*  | 
the  Observatory,  and  another  M.  Thollon's  study  of  the  B  groa 
The  present  volume,  though  second  iu  title,  is  yet  the  first 
appear.  The  first  volume,  which  will  be  published  shortly, 
contain  a  description  of  the  Observatory  and  the  instrumeo 
The  third  is  also  in  preparation  and  will  cont.iin  the  splend 
study  of  the  solar  spectrum  which  occupied  the  late  M.  TboU 
BO  many  years. 


The  Oxfokd  Uea>ometbia. — The  second  paper  of  Tol.  xriii.  ( 
the  Annals  of  Harvard  College  Observatory  is  a  discussion  of  tti 
Oxford  Urauometrift.  The  principal  part  of  the  paper  is  devoti 
to  a  detailed  comparison  of  the  Oxford  magnitudes  with  those  i 
the  "  Harvard  Photometry,"  aud  of  Wolff's  second  catalogue.  ~^ 
comparisons  seem  to  show  the  existence  of  small  systematic  erroij 
the  cause  of  which  is  not  yet  ascertained,  though  the  general ; 
of  the  three  catalogues  is  satisfactory.  The  mean  differences,  H.I^ 
—  O.U.,  show  a  regular  progression  with  the  magnitudes.  Thus  . 
for  stars  brighter  than  the  third  magnitude  it  is  4-0-034,  and  £ll^H 
the  succeeding  niiigiiitudes  +0-020,  —0-079,  —0-078,  and  forsta^l 
betw-een   the  sixth   and    seventh  U)agnitudes    +0-031,  the  mean 

difference  for  all  niiigiiitudi>s  being  —0-049.     This  is   the  more 

curious  as  the  "Harvard   Photometry"  assumes  the  Pole  Sti 
•which  is  the  standard  of  reference  in  both  catalogues,  as  2-i| 
whilst  the  "  Uranometria "  takes  it  as  2-05,  so  that  the  H.l 
magnitudes,  instead  of  being  smaller,  should  Ixj  o-i   larger 
those  of  the  O.  U. :  Prof.  Pickering  suggests,  as  a  passible 
planntion,  that  if  the  stars  fainter  than  the  sixth  magnitude  1 
regarded  as  aberrant,  the  other  results  would  point  to  tbe  use  of  a 
slightly  different  value  of  the  wedge  constant. 


The  Wedoe  Photometeb. — Prof.  Pickering,  in  conjunctiou  w ilS 
Profs.  I^angley  and  loung,  presented  a  p.iper  last  November  to 
the  American  Academy  on  the  Wedge  Photometer  used  by  Pr 
Prilchaid  iu  his  photometric  work.  Prof.  Young  employed 
wedge  with  the  great  Princeton  refractor  on  some  faint  stftrs  near 
y  Pegasi,  and  though  the  test  thus  applied  to  it  was  scarcely 
parallel  to  ttio  -woi^i.  oa.  -"N^sisJok  \\.  ■<«*»  eavTjWj«id.«.t  Oxford,  the  re- 
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suits  wore  very  fairly  satisfactory.  The  greater  part  of  the  paper  is 
occupied  by  an  account  of  the  detailed  tesiiug,  by  means  of  hia 
lometer,  to  which  Prof.  Langley  subjected  the  wedge.  Whilst 
owing  that,  for  the  purposes  and  within  the  limits  to  which  Prof, 
itchard  had  confined  it,  the  practical  value  of  the  wedge  was 
unaffected,  this  examination  brought  out  some  curious  and  un- 
pected  facta,  for  the  coeflicient  of  transmission  increased  beyond 
e  red  in  a  very  remarkable  manner.  There  was  indued  a  selective 
absorption  of  light  throughout  the  wedge,  even  in  the  visible  rays, 
but  it  was  only  feeble  in  the  brightest  part  of  the  spectrum,  though, 
on  the  whole,  the  transmissibility  always  increased  from  iho  violet 
to  the  red.  Prof.  Pickering  confirmed  this  result  by  inde[)ciidi?ut 
photometric  and  photographic  experiments.  His  general  conclusion 
is  that  valuable  results  may  be  attained  by  the  wedge  in  skilful  hands, 
but  that  it  is  liable  to  sources  of  error  which  must  be  ciirofully 
studied  before  it  is  applied  to  stars  of  pronouncedly  different 
colours,  or  for  detecting  snuill  systematic  errors  in  star  catalogues. 

Thk  supposed  Satellite  of  Vemits. — This  long-standing  nstro- 
omical  enigma  seems  at  last  to  have  received  a  solution,  at  once 
ftimplo  and  sufficient,  at  the  hands  of  M.  Paul  IStroobaiit,  who  has 
recently  presented  a  paper  on  the  siilij'ct  to  the  Brussels  Royal 
Academy  of  Sciences.  AI.  Stroobant  had  Iweu  studying  the  question 
after  it  had  been  revived  again  by  M.  liouzeau's  ingenious  theory 
(see  'Observatory,'  Vol.  vii.  p.  232),  published  in  1884,  and  in  the 
course  of  his  inquiry  he  tried  to  find  out,  what  was  the  star  spoken 
of  in  the  observation  of  the  Copenhagen  astronomers  made  on 
Aug.  4,  1 76 1,  and  was  led  to  the  unexpected  conclusion  that  the 
"  satellite  "  itself  was  none  other  than  a  fixed  star.  Following  out 
;he  line  of  research  thus  .suggested,  he  found  that  in  the  groat 
iftjority  of  cases  there  was  at  l<>ast  a  probability  that  a  star  had 
been  observed,  and  in  .several  instances  there  was  no  reasonable 
doubt  at  all  that  this  was  what  had  hai)peued.  Thus  ilorrebow 
evidently  had  observed  0  Libnu  on  Jan.  3,  187S,  and  the  motion 
be  ascribed  to  the  "  satellite  "  was  really  due  to  Venus  herself. 
RujdkioBr  seems  on  different  occasions  to  have  observed  j(,Orionia, 
V  Geminorum,  and  m  Tauri.  These  are  all  fairly  bright  stars, 
being  of  the  fifth  magnitude  or  brighter,  and  might  be  easily  seen 
even  when  close  to  the  plauet ;  but  there  was  no  star  of  similar 
brilliancy  in  the  neighbourhood  of  Venus  at  the  times  Short,  Mon- 
taigne, La  Grange,  and  Montbarron  made  their  respective  observa- 
tions. In  Montaigne's  case  three  stars  of  7"'i,  8'°"4,  and  7'°-8 
respectively,  are  very  near  the  successive  places  of  the  "  satellite," 
so  near  that  but  for  their  faintness,  especially  as  Venus  was  then 
at  her  brightest,  and  the  fact  that  Montaigne  describes  the  "  satel- 
lite "  as  crescent-shaj)ed  and  :o"  iu  diameter,  there  could  bo  no 
hesitation  in  concluding  that  they  were  the  actual  objects  seen. 
M.  Stroobant  has  found,  however,  that,  with  a  telescope  of  sue 
inches  aperture,  it  was  possible  to  see  a  star  even  of  the  ninth 
magnitude  quite  near  to  Venus,  so  that  the  objection  frotu  the 
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faintness  of  the  stars  is  much  weftkene 
of  the  disk  may  have  been  due  to  b« 
observations  are  in  this  way  at  least  pli 
been  really  of  fiied  stars,  and  severa 
observations  are  rejected — tlio^o  of  F< 
were  manifestly  due  to  the  bad  quality  i 
during  the  transit  of  June  6,  i76i,evid 
and  the  only  aeries  left  unexplained  is  <i 
March  1764.  It  is  possible  that  in  o 
discovered  that  one  of  the  larger  asteK 
have  been  obsen-ed ;  but  in  the  majoi 
little  doubt  but  that  the  objei't  seen  wa» 
M.  iStroohant  has  conipleted  his  pap 
He  supplies  iu  one  table  the  details  of 
"  8atellit(3  "available,  in  a  series  of  other! 
of  Venus  at  the  tinius  when  the  observati 
a  series  of  diajTrams  illustrating  the  po8 
stars  at  the  times  named.  He  has  lik« 
of  the  different  theories  which  have  bo 
in  order  tn  account  for  the  observatioi 
more  important  still,  since  some  wen 
reprinted  the  original  observations  th 
Stroobant's  paper  is  the  most  importan 
been  made  to  the  literature  of  an  inten 
ject ;  and  there  can  bo  no  reasonable  1 
considerable  extent  at  least,  given  a 
what  has  been  a  puzzle  to  astronomers 


New  Obbehtatort. — M.  FlammarioJ 
erection  of  a  new  observatory.  It  is 
road  from  Paris  to  Fontainebleau,  and  ij 
chateau  admirably  placed,  which,  toge 
encircles  it,  was  presented  to  M.  Flai 
his  many  astronomical  admirers.  The 
convent  in  1730,  possessed  walls  so  thil 
admirable  base  for  the  dome  and  equj 
9]  inches  in  aperture  and  12 J  feet  ia 
glass  being  by  Bardou  aud  the  clockwoj 
governor  being  attached.  Two  smallc 
adjoining  terrace.  M.  Flammarion  is 
of  a  line  astronomical  library,  aod  is  foi 

New  Vabijible  Stab  op  the  Alool-^ 
h.is  discovered  that  the  star  155  Cania 
a  variable  of  the  Algol  type.  On  Ma 
that  tlie  star  appeared  unusually  faint  1 
bouring  stars  Nos.  144,  156,  165,  and 
only  two  evenings  before  it  had  seeme< 
The  star  was  observed  again  on  Mi 

*  Gould's  Astronomical  Joq 
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days,  but  was  of  about  normal  brightness  on  each  occasion  until 
Lpril  II,  when  it  was  agaiu  observed  near  minimuin.  Two  other 
bservations  were  secured  when  the  star  was  near  minimum ;  one 
April  19,  when  the  rei'overy  was  well  watched,  and  the  other 
April  20  during  an  apparent  decrease.  The  star  was,  however, 
Ifery  low  at  this  observation.  The  period  will,  therefore,  be  some 
iquot  part  of  eight  days,  and  if  the  observation  of  April  20  be 
ccepted,  it  will  be  about  i"  3''.  It  is  uncertain  as  yet  whether  the 
»r  has  been  observed  at  the  actual  minimum  ;  the  observed  varia- 
aon  has,  however,  amounted  to  about  half  a  magnitude. 

The  place  of  the  star,  which  as  the  first  certainly  variable  star  in 
the  constellation  will  probably  be  called  B.  Canis  Majoris,  is  for 
1875.0,  E.A.  7"  13*°  49".  Decl.  16°  g'-j  S. 


^ 


PtTBLiOATioNs  OP  THE  MoBBisoN  Obsebtatoet. — We  have  re- 
ived No.   I  of  the  Publications  of  the  Morrison  Observatory, 
lasgow,  Missouri,  U.S.A.     Prof.  Pritchett,  the  Director  (whose 
,me  is  well  known  to  our  readers),  gives  in  this  volume  a  de- 
ription  of  the  Observatory  and  instruments  (the  principal  ones 
ing  an  equatoreal  refractor  of  1 2  J  inches  aperture,  and  a  meridian 
rcle  with  6-inch  object-glass),  details  of  the  determination  of  the 
geographic  co-ordinates  of  the  meridian  pier,  and  some  miscellaneous 
observations  and  notes.     The  latter  include  measures  of  double 
stars,   observations  of  the  Transit  of  Mercury  Miiy   56,    1878, 
occultations,  measures  of  the  diameter  of  Macs,  observations  of 
Jupiter   (special   attention    having  been  paid  to  the  Red   .'Spot), 
of  Saturn,  of  Uranus,  of  Comets,  and  of  tiie  new  «tar  in  the 
Nebula  in  Andromeda.     The  results  of  some  of  the*e  obAervations 
have  already  been  published  in  the  '  Astronomische  Nachricbten,' 
*  Monthly  Notices,' or  '  Observatory  ;'  and  astronomers  will  doubt- 
less be  glad  to  have  the  opportunity  of  examining  them  more  in  detail. 

The  Lkakseb  McCokmick  Obsebvxtoby. — The  following  aro 
the  chief  points  of  interest  mentioned  in  Prof.  Ormond  Stone's 
Report  for  the  year  ending  June  i,  1887,  which  has  roi'entiy 
been  published.  During  the  year  the  brighter  portion  of  the 
Orion  Nebula  has  been  repeatedly  examined  with  the  26-int'h 
equatoreal,  for  the  purpose  of  determining  the  relnlive  briglitness 
of  the  various  condensations  of  which  it  is  composed,  with  the-  objoct 
of  detecting,  if  possible,  any  changes  in  brightness  in  the  ni-buln. 
351  observations  of  miscellaneous  netmlro  have  been  made,  270  of 
which  are  supposed  not  to  have  been  hitherto  detected.  A  working 
list  has  also  been  prepared,  containing  all  known  nebula)  north  of 
30°  south  declination  which  are  as  bright  as  the  1 4th  iiiognil  ude  and 
condensed  at  the  centre;  it  is  proposed  to  observe  the  positions  of 
these  as  accurately  as  possible  as  a  step  towords  the  determination 
of  their  proper  motions.  During  the  year,  176  such  observations 
have  been  mode ;  439  micrometrieal  measurements  of  position- 
angles  and  distances  of  southern  double  stars  have  also  been 
secured. 
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The  XoMEXctATimB  of  Doitblb  Stabs*. — "We  heartily  endorse 
Prof.  Asoph  Hall's  protest  against  the  prevalent  practice  of  desig- 
nating double  stars  by  means  of  syrabols,  or  the  initial  letters  of 
astronomers,  which  require  considerable  ingenuity  and  labour  to 
understand.  Of  course  the  symbols  X  and  02,  used  to  designate 
the  Stnives,  arc  well  known,  and  may  be  adhered  to  without  risk 
of  confusion :  but  we  agree  with  Prof.  Hall  in  thinking  that  it 
would  be  better  to  omit  the  Introduction  of  new  symbols  until  the 
Mtronoraer  so  designated  has  found  a  pretty  large  number  of  new 
double  stars.  

Thk  Tha^sit  or  Tejtts,  1882. — The  Report  of  the  Conimift<i 
appointed  by  the  British  Government  to  superintend  the  armng 
nients  to  be  made  for  the  sending  of  expeditions  at  the  Government  I 
Expense,  and  securing  co-operation   with   the  Government  Expe 
ditions  for  the  observation  of  the  Transit  of  Venus,  December  6,1 
1882,  has  been  published.     The  following  stations  were  occupie 
by  expeditious  sent  directly  from  England  : — Jamaica,  Barbedo 
Bermuda,  Montagu  Road  (Cnpp  of  Goad  Hope),  Madagascar.  Xe* 
Zealand,  Brisbane.     An  additional  equatoreal  was  sent  to  the  Cap 
Observatory,  and  two  ptjualoreals  for  the  equipment   of  n  station 
at  Aberdeen  ]{oad.  Cape  of   Good  Hope,  from  which  observer 
were  supplied  from  the  Staff  of  the  Cape  Obsjjrvatory.     The  obser 
rations  at  all  of  these  stations  were  successful,  with  theexcepfion  ( 
Brisbane,  where  cloud  and  rain  interfered;  and  the  obsen-alionj  ' 
at  these  stations  were  supplemented  by  observations  at  Natal, 
Mauritius,  Australia,  New  Zealand,  and  Canada,  which  have  been. 
directly  forwarded  to  the  Committee,  and  discussed  in  the  Beport.' 
Mr.  Stone,  the  Directing  Astronomer,  gives  the  following  as  the 
results   of   his    discussion    of    the    observations    of   the    vahou* 
contacts  : — 

External  Contact  at  Ingress     . .  .  .7r  =  S"76o4;o"i2j. 
„  „  Egress      . .  .  .7r=8"-gs3+o"-048. 

Internal  Contact  at  Ingress     . . .  .r=8"-823  +  o"-o23. 

„  Egress      ir=8"-855  +  o"-o36. 

With  regard  to  the  observations  of  internal  contact  at  egress,  if 
the  recorded  times  of  contact  which  are  stated  to  correspond  to 
"  haze  or  shadow  "  be  combined  with  observations  where  onlr  oneii 
time  is  recorded,  the  result  is  (I.)  )r=:8""82  7-fo"'oso;  if,  however, 
the  latter  observations  be  combined  with  tinie.s  which  ore  stated  to 
correspond  to  "  limbs  of  Sun  obscured  or  geometrical  contact,"  wb 
have(II.)3r=8"-882+o"-043.  Mr.  Stone  states  that  the  probable^ 
errors  of  these  two  results  are  so  nearly  equal  that  it  has  been 
thought  desirable  to  give  a  third  solution,  on  the  assumption  that 
the  mean  of  the  times  recorded  for  the  different  kind  of  contact* 
by  some  of  the  observers  would  on  the  average  best  agree  with  the 
kind  of  contact   to  which   the  single  time  records  refer ;    hence 

*  '  Astronomical  Journal,'  No.  1 59. 
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(III,)  ir=8"*855+o"'036  is,  in  Mr.  Stone's  opinion,  probably 
the  value  which  "best  represents  the  egress  obser\'ationB  here 
collect<?d. 

If  we  adopt  the  mean  of  the  resuUs  for  ingress  and  egress  we 
obtain  from  the  iiiternnl  contacts  ir=8"'839  +  o"*o2i  or  Tr  =  8"-825 
+  o""028,  according  as  we  take  the  third  solution  or  the  first  solution 
for  the  egress  result.  These  agree  so  closely  that  the  value  8"-832 
-f  o"*o24  may  be  accepted  as  that  which  represents  the  internal 
contacts.  This  value  corresponds  to  a  racnn  distance  of  the  Earth 
from  the  Sun  of  92,560,000  +  ^50,000  miles.  The  details  of  the 
obsen'ations  given  by  the  different  observers  are  published  in 
Mr.  Stone's  Report.  

Total  Solar  Eci-rpsi;  or  Atocbt  19. — We  learn  from  'Ciel  et 
Terre '  for  Sept.  i,  that  M.  Niesten,  of  the  Bnisaels  Observatory, 
attained  a  fair  measure  of  success  in  his  obsen'ation  of  the  late 
eclipse.  Owing  to  a  delay  in  the  arrivn!  of  his  instrumenls  he  was 
not  able  to  get  as  far  as  Perm,  where  ho  had  intended  to  tnlie  up 
his  position,  and  he  therefore  joined  M.  Bjelopolsky,  of  the  Moscow 
Obser\'atory,  at  Turjevetz,  on  the  \'olga.  Although  the  moniing 
of  the  eclipse  was  cloudy,  it  fnrtutiiitely  happened  that  the  sky 
cleared  a  little  round  the  Sun  at  the  time  of  totality,  and  he  was 
able  to  see  not  merely  the  chromosphere  and  prominences,  but  also 
some  of  the  coronal  rays,  of  which  one,  nearly  in  the  direction  of 
the  solar  equator,  was  sirongly  marked,  and  is  represented  in  a 
drawing  M,  Niesten  made  as  extending  about  a  drgri'e  from  the 
Sun.  M.  Niestens  a^i.-'lstant  also  secured  eight  photographs,  of 
which  six  were  good.  The  exposures  varied  from  eight  to  thirty 
seconds  ;  the  chromosphere  and  prominences  were  shown  on  all, 
and  two  of  them  gave  traces  of  the  brighter  part  of  the  corona  and 
also  of  Begulijs,  which  was  near  the  >Sun.  A  photographer  from 
Moscow,  M.  Karinne  by  name,  who  was  also  at  Turjevetz,  secured 
several  photographs. 

The  Siberian  parties  also  seem  to  have  been  q in'te  successful.  M. 
Chamontoff  was  able  to  photngrnphthe  corona  very  successfiilly  at 
Krasnojarsk.  in  the  Government  of  Yeniseisk  ;  and  at  Tomsk  the 
corona  was  very  well  ohst-rved,  the  weather  being  very  fine  and  the 
sky  clear  ;  so  that,  though  the  results  obtained  from  the  eclipse  are 
far  more  meagre  than  was  hoped,  yet  it  has  not  been  altogether  a 
failure.  

e'  A!fT)  ft'  TAtmi. — Mr.  Lynn  writes  to  ns  with  respect  to  these 
stars  to  point  out  that  the  proper  motion  of  0',  a^  set  down  in  the 
Greenwich  observations,  is  probably  erroneous,  and  that  the  appa- 
rent distance  of  the  stars  is  most  likely  slowly  diminishing,  not 
increasing,  as  the  relative  proper  motion  +o''oo7  in  R.A.  would 
imply.  The  proper  motion  of  (f  in  R.A.  as  given  in  the  Green- 
wich Catalogfiies,  viz.  4  o  '007,  that  of  6'  being  nil,  depends  upon 
i^a  comparison  of  Bradley's  places  with  those  of  the  Greenwich 
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i2-Tear  Catalogue.  The  latter,  however,  contains  onlr  two  ob- 
sen'atioDS  of  0\  and  only  one  of  0*,  whilst  Bradley's  observalions 
wore  made  over  one  «-ire  only,  and  were  taken  uifn»ly-  to  the 
nearest  half-second,  so  that  all  that  can  be  concluded  from  tbein  is 
that  the  difference  in  B.A.  was  then  between  5"  and  6'.  In  Pond's 
Catalogue  of  1 1 12  stars  the  distance  in  R.A.  for  1830  ia  s*'7i  '<  •" 
the  Qreenwich  nine-year  Catalogue  it  is  for  1872,  5*'52  ;  «  alight 
decrease.  In  N.P.t).  Pond's  Catalogue  gives  0'—B'=^'  27**9, 
whilst  the  nine-year  catalogue  makes  it  5'  28"-3S  ;  an  increase  of 
o""4S  in  42  years.  

New  MiNOB  Planet. — A  new  minor  planet,  No.  269,  stm  dis- 
covered by  Uerr  Palisa  at  Vienna  on  Sept.  21.  Minor  planet 
No.  267  haa  received  the  name  of  Tirza. 

The  Editors  would  be  glad  to  receive  observations  of  the  satellitea 
of  Saturn,  and  of  the  maxima  and  minima  of  variable  stars,  to 
assist  them  in  the  preparation  of  the  "Companion  ''  for  18S8. 


ElemenU  and  Ephemeritfor  OJberg'  Comet  '. 
By  A.  Lhbeut. 

The  comet  discovered  by  Jlr.  W.  H.  Brooks  on  Aug.  24  has 
proved  to  he,  as  was  at  first  suspectwl,  the  comet  discovered  by 
Gibers  on  March  6,  1815.  The  following  provisional  pamboUc 
elements  and  ephemeris  are  deduced  from  observations  made  on 
Aug.  27  at  the  Observatory  of  the  Collc-gio  Eomnno,  on  Aug.  30  at 
Besan^on  and  Nice,  and  on  Sept.  2  at  Nice. 
T=i887  Oct.  IO-! 
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The  brightness  on  Aug.  27  is  taken  as  unity. 

Mr.  Bockhouse  \»Tite8  to  us  to  state  that  Gibers'  comet 

tail :  "a  faint  broad  one  was  traceable  on  Sept.  26  at  16'  37" 

a  length  of  }°,  although  there  was  moderately  bright  twilight,  1 

I  believe  there  were  also  thin  clouds  in  front.'' 

*  Astron.  Nftchr.  Jio.  2805. 


,199.] 


NOVEMBER,  1887. 


HE   observatory; 

A  MONTHLY  EEVIEV?  OF  .VSTRONOITY.. 


EDITED  BY 

E.  W.  MAUNDER,   K.R.A.S., 

A.  M.  W.  DOWNING,  M.A.,  F.R.A.S., 

AND  T.  LEWIS.    F.K.A.S. 


CONTENTS. 

PAfll 

;  ii(  tbe  Li  vvrpuol  .Istroiiumicnl  Society 30) 

ides  — 

'  Eflmw  in  Jap.111.     Ut  David  P.  Tonn.  P.B.A.S 
:i-tifal  LiHiiir  i'biror?.     Hv  M.  B   Raipat 
By  W.  F.  DusitiN.i,  V.R  AS 
>l.V.l.(«.     Bj  T.  O  Elcck.  !••  R..\  - 

Col  leapon  d  ence : — 

.f  Algiil.    B\J.  M.  UAKn    

i.inri.i.     Bv  KuMisi.  J.  SriTTA.  F.E.A,a 

tT,  F.K.A.8.   

U.     B)  Prof.  Oil.  V.  ZOOBK 

Notes:  — 

H»rr.                       SUrR — TliB  lair  Pri.C.  Kiroliliuil'.     'I'Ih-  Piilkown  Catalogue  of 
. "   f.ir    1  ".■>'>. —  I'liblicniioila   of  llin    Wiuliliurti    Obi«rvol"r> 
■  n.     Tb<»  Jli'arlwni  Ubdervaturjr. — Tlic  litt«  ,1 
^••w  Miuor  PluuetB ....t I 

Kinouuts  kticl  ^ptieiiieriB  for  Olbers'  Comet,  1687.     Ry  O.  TtsTixa  i 


All  Oommuniaatioiu  Hhould  be  Addressed  to  the  BDITOBS  of  the 
'Obnerfator;.'  Hyde  Houie.  Wmtcombe  Park,  Blnukhonth.  8.B. 


''  r  tho  " Companion"  »nd  twelve  Monlhlr  Numbon)  — [ 
> ;  Countrin  in  llii-  Postal  I'riion,  14  shilltngt,  other  Fd 


LONDON: 

PKINTKU  AND  PUUMSHED  BY  TAYLOR  XHM  FRANCIS 

BED  Liow  oornr.  flekt  street,  e.c 


CONTENTS  OF  No.  128. 


TwelfUi  Ite«ting  uf  the  Aslronutuiiiohe  QnelbHiatt,  1807,  At^tut  'JtltaM  .„„  : 

Article*  ■  — 

Air?'*  Nurnonoil  tyiniir  Tbrorjr.     Bt  51.  R  Radau , 

Aowiimt  of  I'lirllier  01«^"  ■••■■-         •'••    '  "mr  Oml«r  1*1*10  (■  III*  <nut 

lt«2-tH.    BvA.  .-  VJS ■ 

Meuvr  Not*-*,     liy  W.  I  „.„„ 

SelonognipUioul  Kutra.     liy  i'.  ti.  iu.uiui,  F.B.A  8    .  ........... 

Correspondenc*  :— 

Tlir  ('Ktiixt  c]i*iuvc!red  hj  Mnnuiguc  knit  Olbtn  hi  IT(<(t    By  W.  T.  IiTax, 

h  '.    ■■"  '■'  *  ^         

The  V  .  i     By  W.  H.  8.Mo»rK.M  A  .  F.B..i.8 

The  I>.  Mpteor-ptkUi*  and  BadiMils.     Bt  W.   V    nuixi.t«, 

K-K  A6 ■  

Lnlando  3t"481.    By  Joiw  Tkbbutt.  P.RJI.B 

Notes:— 

Kew  ^']trulbl(>.— TliC  Spertm  of  H_'ril'-..,-..ri  n,.,|  Water  Viif.."'    -  v.-.  i  n.,,., 
viilory.— The    Oxfort)    I'miiO'                          Wcdgr  i.n 

diippowd  SaUsllilr  of  Veiim,— '                     it rrv.    A,  ,,f 

thcMsnl-typp  -  PublipatioiiK'  uT 

McC'oriuiet    Objcrtnlory.— 'i  I  :  li« 

Tmnfit  of  Venus,  18Sa. — Tolni  >:,ir\r  l.en|i.M' .jl  Auguti  I'J.     f '  »iiii  «' 
T»uri.— New  Miuor  I'lanet.— Kiliturial  Not*    .'Kl-MS 

Klemcn(9  »ud  Epliriiieris  for  Olbrri' Comet.     Bj  A..  LriiKi-r .ViH 

B  TERMS     OF    8UB8CBIPTION 

^^  {ittcladi»y  jpix4toj^«). 

^For  the  United  Kingdom  : — 

^P        Twelve  MtmUdy  Nvmitr*  ttud  the  '■  Cont/xinwM  * — 13 

"For  Countries  in  tlie  Postal  Union  : — 

Twdvt  MiDitlihi  Numhrrii  it  ml  Iht  '•  ComjMtnion  " — 14  Shil 

(''or  other  Foreign  Countries  : — 
Twelve  MontMif  Nwnl>ers  and  Iht  "  Companion'' — Ifi  Shillings. 
Payable  in  adnnire  to  E.  T\'.  IIacsorr,  Hyde  House,  Uluodi  Road, 
Wcstcoinb.?  Park,  BIncklicath,  8.E. 
Post-Offico  Orders  payable  at  Nelson  Street,  Grerawicb,  8-K. 
Cheques  erosdcd  "  lx>ndon  and  County  Buak,  Greeuwitih." 
Far  iht  coiirenir>icf  of  Amcru^mt  Subgcrihert,  Dollttr  A'ottx 
lit  the  rate  of  Ttiret  ami  a  half  Dullam  for  n  I'tar'x  »i. 


»CoNPLvrrK  Skis  of  *TIIK  OflSEllVATORY  '  Irom  its  comniencenuiit 
Ilo^v  be  obtnined  ou  appliciition  to  the 
EDITORS,  Hyde  Uoii^e,  Westcombo  P»rk,  Blackhwkth,  S.E. 

ASTRONOMICAL  INSTRUMENTS.— To  be  sold  privatrlj.   , 
HiRrMKNis  of  a  Private  f)B8KKVATo»T,  the  prop«»rtv  "f  m 
including  u  very  fine  Refracti.vo  TKLVjii'rir*,  .Virirh  t  ■ 
feet  focul  lenpth,  -n-ilh  Kquntorial  Mounting.   Urivii. 
and  Micrometer  Head  by  Dallheter,  Londou  ;  Tttismr  i.varit 
by  same  Miiker  ;  Siobkeal  Clock  by  Hisini',  Ivindun  ;  CniujKfl 
by  Df,5t,  LuwdoTv ••  .^siwuontcAt  Watch  by  FMoosnAu,  Loodo 


p     THE    OBSERVATORY, 

A    MOxNTHLY    REVIEW    OF    ASTRONOMY. 


No.  129. 


NOVEMBER, 


18tt7 


N 

^ 


Meeting  of  the  Liverpool  Astronomical  Society. 

TnK  seventh  session  of  the  Liverpool  Astronomioal  Society  was 
opened  on  Jlonday  evening,  October  loth,  at  the  Royal  Institution. 
Eighteen  ordinary  nieiiibers  were  elected,  and  sixty-one  candidates 
were  proposed  ft>r  election  ;  and  Director  O.  von  Struve  and 
Professor  Schiaparelli  were  elected  Associates  of  the  Society,  lu 
his  address  the  President,  Mr.  W".  F.  Denning,  F.K.A.S.,  referrml 
to  the  last  volume  of  the  Journal  as  evidencing  the  varied  and 
attractive  character  of  the  work  in  which  the  ineuiliers  had  been 
j'ngnijcil.  MitTomefrical  measures  of  fifty  double  stars  had  been 
completed  by  Mr.  Tarrant,  and  Mr.  Eiger  had  continued  his  seleno- 
gmphical  studies,  and  had  contributed  a  valuable  series  of  illustrated 
papers  during  the  session.  Mr.  Elgcr  had  also  observed  thr3  re- 
inarkable  dark  patches  in  the  "  crftjie  "  ring  of  tSatum,  which  had 
been  independently  detected  by  Dr.  Terby  at  Louvain,  in  Belgium. 
A  wide  spread  feeling  of  regret  had  been  caused  by  the  announce- 
tuent  that  the  eclipse  expedition  of  the  Society  to  Kus.sia,  under- 
taken by  Mins  Brawn,  had  been  a  failure  owing  to  the  prevalence 
of  cloudy  weiither  on  the  19th  of  August  last.  From  the  obser- 
vations of  Jupiter  reported  by  the  planetary  soction,  it  ap[>earedi 
that  the  red  spot  continued  visible,  and  showed  a  further  increase] 
ID  its  rotation  period.  The  meteoric  section  hatl  also  made  con- 
siderable progress.  With  reference  to  the  future  work  and 
prospects  of  the  Society.  Mr.  Denning  said: — "A  mans  of  work  is 
coiitemplat«d  during  the  ensuing  session.  Mr.  Tarrant  has 
already  observed  and  measured  an  ailditional  two  hundrtxi  double 
stars,  and  the  results  are  l>eing  prepared  for  publication.  In 
connection  with  the  meteoric  section,  more  than  1200  shooting- 
ttari*  have  been   seen   at  Bristol   during  the    months  June   to 

ptember  1887,  and  Mr.  Booth,  of  Leeds,  has  recorded  about  300. 
The  work  will  be  closely  pursued  during  the  autumn  and  winter 

onlhs.      Mr.  Eiger  will  resume  his  observations  of  Saturn  when 

planet  becomes  more  favourably  situated.     The  phenomena 
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observed  in  the  '  crape '  ring  will  be  carefully  looked  for  by  nearly 
everyoue  interested  in  plauetary  detail.  The  forms  described,  if 
reproduced  duritifj  the  coming  opposition,  must  be  sedulously 
watched  during  any  changes  of  shape,  position,  or  distinctness,  aa 
they  are  likely  to  enlarge  our  knowledge  of  the  (^atumiaii  system. 
In  other  departments  equal  activity  is  evident,  and  the  opening 
session  gives  promise  of  many  important  issues.  Our  American 
members,  who  have  so  disinterestedly  set  aside  natioitiil  pn-judices 
to  support  our  efforts,  and  enter  into  a  bond  of  fellowship  with 
English  observers,  are  to  be  congratulated  on  a  fiolicy  which  has 
afforded  the  home  members  no  small  amount  of  satisfaction.  It 
b  to  t>e  hoped  that  the  excellent  example  set  by  the  Pt-rtuiuibuco 
Branch  may  ultimately  lead  to  a  great  extension  in  the  Society's 
connections  and  sphere  of  usefulness.  In  an  association  like  the 
Liverpool  Aslrououiical  iSociety,  where  so  much  h.as  to  bo  arranged 
by  correspDiidence,  many  difficulties  and  obstacles  confront  the 
executive  from  time  to  time.  The  duties  of  our  Secretary, 
Mr.  Davies,  are  of  au  extremely  laborious  nature,  and  the  Society 
haa  necessarily  to  rely  much  upon  his  tict  and  discernment.  It 
therefore  becomes  the  duty  of  the  members  to  support  his  effort* 
as  far  as  possible,  for  the  present  elRcient  s(at«  and  high  position 
of  the  .Society  are  almost  entirely  due  to  his  spirite<i  policy  and 
untiring  f.eal.  Misapprehensions  must  occasionally  a  ise  and 
dissatisfaction  will  be  sometimes  felt  even  under  the  most  ^lerfect 
rei/ime  ;  but  considering  the  circumstances  under  which  nur  Society 
is  carried  on,  and  the  many  different  influences  and  intere-tts  it 
has  to  accommodate,  there  is  real  cause  for  satisfaction  ....  That 
the  LiverjKwl  Astronomical  Society  fills  a  great  want  is  amplr 
proved,  and  it  is  sure  to  exorcise  a  most  benefici.il  effect  in  stimuhiting 
and  training  amateurs,  and  thus  leading  them  on  to  effect  im[K>rtatit 
work  in  future  years.  With  such  noble  ends  in  view  no  true 
astronomer  will  throw  obstacles  in  the  way,  or  fail  to  promote  the 
Society's  interest  in  its  desire  to  'foster  a  liking  for  astronomy 
amongst  the  possessors  of  small  telescopes.'  We  must  remember 
that  small  beginnings  have  often  led  to  great  results.  Schmidt 
commenced  his  lunar  studies  with  a  small  telescope,  made  by  his 
father,  and  steiidied  by  a  lamp-post  while  he  observed ;  and  few 
would  have  thought  it  possible  that  the  first  humble  effort*  of 
Williiim  Herschi'l  cotilJ  have  paved  the  way  to  the  astonishing 
surcess  of  his  later  efforts." 

Mr.  T.  Gwyn  Elger,  F.R.A.S.,  read  a  paper  on  the  lunar  walled- 
plain  Fracastorius  :  the  first  of  a  series  of  papers  dealing  with  these 
int-eresting  formations  to  be  published  during  the  ensuing  sceitioii. 
In  the  course  of  his  paper  he  describfd  and  illustrated  the  principal 
details  as  they  appear  at  sunrise  and  sunset,  especially  such  as  an 
then  revealed  on  the  partially  destroyed  north  border.  In  the  next 
article  he  proposed  to  discuss  the  system  of  light  spot«and  streaks, 
the  "  rills,"  and  other  features  in  the  interior  of  this  formation. 

Papers  were  nlso  read  on  "  The  Spectroscope  in   relation  lo 
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Binary  Stars."  by  W.  H.  Monclc,  M.A.,  F.R.A.S.;  on  "Sutum," 
hy  Mr.  Elgtr;  on  "  Some  supposed  Variable  Stars  in  the  Pleiades," 
by  Herr  Thorvnld  Kohl ;  and  on  "  The  Comet  of  B.C.  44,"  by  W,  T. 
"Lynn.  BA.,  F.H.A.S. 

Pff  lirainary  armn^cments  were  entered  into  for  the  formation 
of  a  Olasigow  and  Paisley  Branch  of  the  Society. 

It  wa^  announced  that  the  next  meeting  on  November  14th 
»oidd  \x-  ht»ld  conjointly  with  the  Liverpool  Literary  and  I'liilo- 
ttphical  Society. 


The  Total  Eclipse  in  Japan. 

Sarly  in  the  present  year,  the  Trustees  of  the  Bache  Fund  of  the 
liational  Academy  of  Sciences,  Washington,  made  a  grant  to  Pro- 
Msor  Newcorab,  Superintendent  of  the  Nautical  Almanac,  for 
?rviug  the  total  solar  eclipse  of  the  19th  August,  1887.  Professor 
Kewconib  decided  upon  locating  the  observing-station  in  Japan, 
Jetermined  the  general  lines  of  research  to  1x3  undertaken,  and 
|ilaced  lue  in  charge  of  the  Expedition.  After  some  weeks  of 
preparation  in  Washington  and  elsewhere,  I  loft  Boston  the  9th 
lune  for  .lapiin,  going  by  way  of  Montreal  and  the  Caiiadinn  Pacific 
^ailuay  to  Vancouver,  the  ccast  terminus,  and  thence  emharkitig 
for  Yokohama  in  the  steamship  'Abyssinia,'  the  first  west -bound 
ship  of  the  now  regularly  established  Trans-Pacific  line  owned  bj  the 
Canadian  Company. 

Yokohama  was  reached  the  8th  July,  and  steps  were  at  once 
ikcn  toward  locating  the  instruments  in  the  most  advantageous 
spot.  Meteorological  indications  were  only  of  the  JnDst  general 
character,  and  far  from  prociise.  The  stations  of  the  Japanese 
Meteorological  Service  being  all  on  the  coasts,  there  was  little  to 
enable  one  to  form  even  a  fair  guess  as  to  what  the  chances  in  the 
interior  might  bo.  1  have  to  thank  the  oflicers  of  this  service  for 
much  assistance,  especially  Dr.  E.  Knippiiig,  the  Meteorologist  of 
the  Imperial  Central  ObserN'atory  at  Tokio.  On  general  grounds, 
he  with  others  thought  that  the  chances  of  a  clear  August  after- 
noon were  rather  better  on  the  west  coast,  near  Niigala,  say,  than 
elsewhere.  And  thither  I  should  doubtless  have  gone  without 
enquiry,  but  that  the  means  of  sea-transportation  were  uncertain, 
while  the  journey  by  pack-horse  over  the  mountains  of  western 
central  Japan  seemed,  with  the  weighty  boxes,  in  every  way  inex- 
peillent. 

As  I  had  abundant  time,  I  determined  upon  a  hurried  recon- 
n.iissance  of  ea«t«,>rn  central  Japan,  along  the  line  of  the  Japanese 
Railway  Company,  then  extending  northward  from  Tokio  through 
Ufsunomiya  (65  miles)  to  Shirakawa  (113  miles),  and  now  open 
as  far  aa  Fokushima  and  Sendai.     The  President  of  the  Company, 
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Mr.  Narabara,  I  liavi'  gri-at  pU^asure  in  thauking  for  his  court»MMi!i 
oflices  on  this  and  Riilisequeut  occasions.  The  rvgioa  b>.'tweeii 
Utsuuouiiva  and  Shirakawa  was,  in  my  judgment,  very  uusuitod 
for  an  eclipse  slation,  on  account  of  its  brolteu  and  hilly  character, 
and  the  jiroxiniity  of  the  mountain  mugea  lying  west.  I  found 
Utsunomiya  itself  situate  in  a  broad  plain,  and  apparently  very 
favounible  meteoroKnjically,  but  too  far  from  the  Line  of  central 
eclipse  ;  while  Shirakawa  wao  as  nearly  as  desirable  in  the  central 
line  (some  ten  or  twelve  miles  north  of  it),  and  twenty-five  or 
thirty  miles  from  the  mountains  to  the  west — far  enough,  it  seemed, 
to  be  witliout  the  range  of  their  perturbing  effect  upon  the  clear- 
ness of  the  sky. 

At  any  rate,  a  careful  balancing  of  the  }>ros  and  eont  for  all 
likely  stations  led  to  my  decision  that  Shirnknwa  was  the  best 
place  for  the  location  of  at  least  the  greater  part  of  my  instru- 
mental equipment.  Professor  Pickering,  Director  of  the  Harvard 
College  Observatory,  who  provided  the  expedition  with  most  of 
its  apparatus  for  specinlized  research  upon  the  corona,  desired  me, 
if  practicable,  to  place  ail  or  a  portion  of  it  on  the  summit  of  one 
of  the  mountain-peaks,  of  which  there  are  several  adjacent  to  the 
centre  of  the  shadow-path,  notably  Nantai.«an,  8500  feet  high. 
Dr.  W.  J.  Halland,  whom  I  had  invited  to  accompany  the  exp«li- 
tiun  as  naturalist,  made  the  ascent  of  this  mountain  :  but  his 
report  of  its  difficulties,  together  with  the  highly  probable  cloudy 
condition  of  the  suuunit  at  the  time  of  the  eclipse,  led  me  to 
nlamlon  the  mountain  project.  The  other  peaks  were  too  far  away 
from  the  central  station  to  permit  of  occupation,  with  the  time  and 
assistance  at  my  disposal.  The  entire  apparatus,  therefore,  was 
brought  to  Shirakawa,  and  the  work  of  preparation  actively  begun 
four  weeks  before  the  day  of  the  eclipse. 

Hero  I  was  most  fortunat*}  in  having  from  Count  Oyama,  the 
Minister  of  State  for  the  Army,  permission  to  establish  my  station 
on  the  ruin  of  the  celebrated  old  castle  occupied  by  the  Abe  family 
until  the  revolution  of  186S.  The  main  instrument  was  a  hori- 
zontal photoheliograph  of  nearly  forty  feet  focal  length — the  iden- 
tical apparatus  used  by  Professor  Newcomb  in  1882  at  the  Cape  of 
Good  liope,  in  photographing  the  transit  of  Venus.  Two  weeks' 
time  was  quite  siiHicient  for  the  substantial  completion  of  this 
instrument,  in  so  far  as  the  parts  required  for  photographing  the 
partial  phases  of  the  eclipse  were  concerned.  Of  tlieso  wo  had 
planned  to  secure  100  pictures;  but  I  had  determined  also  to 
attempt  coronal  photography  with  the  same  apparatus,  hoping  to 
obtain  eight;  or  ten  negatives  of  the  corona  of  such  size  that  sub- 
sequent enlargement  would  be  undesirable.  At  the  focus  of  this 
telesco[)e  the  Sun's  image  has  a  diameter  of  four  and  a  half  inches, 
and  dry  plat«s  17x20  inches  had  been  provided  for  this  work; 
and  an  e.\tra  mirror,  finely  silvered  by  Brashear,  was  taken  along 
for  the  heliostat,  to  replace  the  unsilvered  reflector  ordinarily 
employed,  shortly  before  totality.     Special  modifications  of  th» 
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eiposing-shutters  and  the  plate-holders  hud  to  be  made,  and  a 
light-proof  tube  or  camera  the  whole  length  of  the  telescope  had 
to  be  constructed  before  the  cotnpleti'.  drill  for  tlie  eclipse  could 
bc^o,  and  this  reijuired  a  \vi>ek  or  icii  days  more.  As  was  anlici- 
pftted,  too,  we  found  on  pliotograpliing  artificial  crescents — very 
elender  ones — flmt  no  ininge  of  thu  pliiml)-line  appeared  on  the 
plate  :  there  was  thus  no  initini  line  of  reference  for  the  measure- 
ment of  position-angles.  Mr.  Ilitchcoi'k,  whom  I  had  appointed 
photographer  of  the  Expedition,  undertook  a  variety  of  experi- 
niente  to  overcome  this  didiciilty,  and  with  eufiro  success.  The 
form  of  apparatus  Kuaily  adopted  will  Ix?  detailed  in  the  report  of 
the  pxpediiiou. 

To  assist  in  the  operations  of  the  photographic  house,  we  were 
fortunate  in  securing  the  sen-ices  of  Mr.  K.  Ogawa  of  Tokio, 
a  Japanese  photographer  of  wide  experience,  and  Dr.  Y.  May 
King,  of  Amoy,  also  a  highly  skilled  niiiin'piiliilor.  For  some 
minutes  immediately  before  the  beginning  and  after  the  end  of 
totality,  the  |)artial  phase  exjiosures  wem  to  bo  made  every  15 
aeconds;  while  the  large  plates  for  the  corona,  with  exjiosnrcs 
▼mrying  from  1  sec.  to  15  sec,  were  to  be  handled  na  rn[Mdly  as 
possible.  We  found  that  there  was  a  loss  of  about  5  socoiids 
between  the  plates — or  somelhiiig  like  one-sixth  the  entire  duration 
of  totality.  With  so  eflicieut  a  photographic  corps,  and  the  drill 
which  we  all  underwent,  1  had  the  best  of  reason  for  anticipating 
complete  success.  As  wet  plates  seemed  in  many  ways  preferable 
to  dry  ones  for  the  partial  phases,  Mr.  Hitchcock  and  Mr.  Ogawa 
nndertiwk  a  thorough  series  of  expcrimfnts  in  preserving  sensitized 
tilnis,  at  first  with  glycerine,  and  subsequently  more  successfully 
with  sugar.  The  results  of  this  work  made  the  wet  plate,  with  it« 
line-grained  film,  as  available  for  rapid  manipulations  in  the  photo- 
graphy of  celestial  phenomena,  as  the  dry  plate  has  hitherto  Ijeen 
found  to  be.  It  was  shown  that  the  plates  might  with  entire 
safety  be  remo\ed  from  the  .sensitizing  bath  from  two  to  four 
hours  before  exposure  and  development,  if  treated  with  the  sug.ir 
preservative,  and  proper  precaution  was  taken  to  keep  the  films 
from  drying.  The  details  of  this  process  will  be  embodied  in  the 
report  of  the  expedition.  As  an  extreme  test,  we  exposed,  ou  the 
day  after  the  eclipse,  a  box  of  plates  which  had  been  sensitized  and 
preserved  some  twenty-six  hours  previously,  and  found  that  they 
gave  sun-pictures  photographically  perfect. 

Shortly  before  the  exjx'dition  left  America,  Mr.  Whitney,  the 
Secretary  of  the  Navy,  detailed  two  officers  from  the  Asiatic 
Squadron,  U.S.S.  '  Monocacy,'  to  join  me  on  tny  arrival  in  Yoko- 
hama, liieulennnt  Southerland  and  Chief  Engineer  Pemberton 
accordingly  reported  for  oclip.se-duty,  and  their  services  were 
sealously  and  most  effectively  rendered.  In  addition  to  his  work 
as  executive  officer,  I  placed  Lieutenant  Southerlniid  in  charge  of 
the  9-ft.  coronagruph  sent  out  by  the  rickerings.  The  objective 
of  this  instrument  was  the  7  j-iu.  t'lark  glass  of  the  equatorial  of 
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my  own  observator)-  at  Amherst ;  wliil 

instructions   for   their   manipulation,   ^ 

funiislied  by  the  Pickerings  to  Profess*] 

bis  Kussian  station  a  6  J-in.  Merz  fjlass,  i 

transit  instrument  of  Amberst  College 

yet  been  able  to  learn  whether  Professor 

a  clear  sky  during  totality  ;  but,  if  he  vt 

table  that  clouds  covered  the  Sun  at  Shii 

attempt  to  obtain  reliable  evidence  of  ra 

has  thereby  come  to  naught.     It  will  be  i 

eclipse  occurs  with  two  stations  geogmphi 

special  research  as  were  Rus.<<ia  and  Jl 

also  looked  after  the  mounting  of  Pti 

coronngraph — two  five-inch  lenses  of  a 

operation   of   which    was   entrusted  to 

while  Ur.  D.  B.  McCnrtee  attended  to  I 

in.  short-focus  camera,  and  Mr.  C.  B.  Of 

of  plate-holders  for  determining  the  a^ 

light.      I  should  have  mentioned  previ 

Mr.  Pemb«;rton  in  rt-ndering  the  phot< 

for  rapid  work  than  I  had  found  it  font 

idea  that,  by  means  of  a  svstem  of  Ii| 

pulleys,  led  from  the  beliostat  into  tif 

chief  astronomer  making  the  expusura 

mirror  under  his  immediate  and  constait 

with  Iht'  cnsfomary  assistant  at  the  helii 

mirror  in  right  ascension  and  declinatiol 

rather  comiilex  system  were  practically  e 

and  suilieed  to  give  me  perfect  commai 

dark  room.      A  very  simjile  device  U 

bright  reflected  image  of  the  Sun  whil 

room,  and  adjust  it  accurately  on  the  j 

exposing-slidc.  1 

The  importance  of  Newcomb's  and. 

the  outer  corona  in  1878,  and  attempt^ 

not  escaped  mo,  and   1  had  an  occuiti] 

attached  firmly  to  the  gable  of  the  phq 

6hado«'  as  cast  by  the  eclipsed  Sun  wou] 

in  the  area  enclosed  by  tbe  up|)er  castl 

Mrs.  Todd,  assisted  by  Professor  Kik( 

versity,  and  provtde<l  with  all  the  pal 

sketching  in  their  correct  relations  thej 

the  corona. 

Of  t«o  3i-in.  telescopes  lent  by  Ada 
of  the  Imperial  Ja[)anese  Navy,  one  t 
observiilion  of  first  and  fourth  coutaci 
jMerenrial  planets,  while  the  other  wa* 
with  instructions  to  sketch  as  far  as  | 
corona  adjacent  to  the  solar  poles. 
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Mr.  Nftkagawa,   Director  of  the  Naval  Observatory,  with  his 

mt    Mr.  Shirai,  niude  a  thorough  series  of  meteorological 

rations  throughout  the  ech']iso  period,  following  the  system 

atiorated   bv    Von   Bezold,  and  recomiueiult'd    by   tlie    German 

neteorological  conference  for  the  observers  in  Russia.     On  the 

north-west  corner  of  the  castle  wall  I  stationed  Mr.  K.  Acino,  a 

tudeut  of  Astronomy  in  the   University,   to  uynke  dutailed  and 

pretise  observations  of  the  diffnietiou  baiuU,  and  to  observe,  if 

sible,  the  «\veep  of  the  lunar  shadow  across  the  extensive  rice- 

Belds  below. 

The  purely  eclipse-results  of  the  work  at  Shirakawa  were  dis- 
heartening in  the  extreme.  The  forenoon  gave  u«  a  perfect  sky, 
with  no  indication  whatever  of  approat-hing  clmid ;  all  were 
confident  of  entire  snccess.  But  about  an  hour  before  the  time  of 
.first  contact,  a  slender  linger  of  cloud  began  to  rise  from  the  west, 
oraing  at  tirst  directly  above  the  summit  of  Niisutake,  a  volcano 
out  35  miles  away,  and  which  bad  sprung  into  unwonted  activity 
luring  the  past  night,  telching  forth  for  hours  enormous  volumes 
i>f  smoke  and  steam.  The  Sun  was  entirely  invisible  during  the 
Brst  half-hour  of  the  eclipse,  when  a  brief  interval  of  piirtly  dour 
sky  gave  time  for  adjusting  the  heliostat  and  making  fen  or  twelve 
exposures.  The  Sun  being  very  faint,  oitty  live  of  these  photo- 
graphs are  available  for  measurement,  and  these  weri;  the  only 
pictures  that  could  be  taken  with  the  photoheliogra|>h.  The  dense 
doud.s,  leaving  a  large  clear  area  most  of  the  time  about  ^h^'  zenith, 

ILiy  over  the  Sun  until  the  eclipse  was  past,  save  only  n  moment 
shortly  after  totality,  when  there  was  a  partial  clearing,  but  too 
brief  and  the  Sua  too  faint  to  allow  of  the  nncesssiry  a<ijustment8 
of  the  silvered  mirrftr,  which  had  been  put  into  position  in  the 
train  hope  of  getting  the  whole  or  a  part  of  the  total  phase.  As 
jtotality  drew  near,  it  siidileniy  occurred  to  me  that  a  good  obser- 
▼atiou  of  second  contact  might  be  possible  by  watching  for  the 
approach  of  the  M  jou's  shadow  among  the  clouds  ;  but  my  attempt 
to  do  this  frilled,  the  light  appearing  to  me  too  much  diffused  to 
permit  of  anything  better  than  a  rough  approximation  to  the  time 
of  contact.  I  found  siibseiiuently,  however,  in  Mrs.  Todd's  notes 
on  the  eclipse,  the  statement  that  totality  appeared  to  her  to  come 
on,  not  evenly,  but  as  if  by  jerks — a  pheiionieuoii  which  may,  1 
y  think,  have  lieen  due  to  the  extinctioa  of  the  Sun's  tight  from  one 
^Bclottd  after  another  as  the  lunar  shadow  advanced  over  the  north- 
^Ktrestcrn  sky. 

^B  The  weatliT-maps  for  the  19th  August,  which  came  to  our 
^■■tation  from  Tokio  the  day  after  tho  eclipse,  gave  us  some  idea  of 
the  odds  we  had  been  labouring  against ;  the  sheet  for  a  p.m. 
^—^ahovved  clouds  at  all  stations  of  the  Meteorological  Service  except 
^■one,  and  that  far  removed  from  the  belt  of  totality.  In  goneriil, 
^■"the  whole  of  the  main  island  was  obscured  on  the  eventful  after- 
noon;  and  8  view  of  the  eclipse  was  permitted  only  to  those  »o 
I  fortunate  as  to  be  located  in  the  line  of  the  <mall  apertures,  here 
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and  there,  through  the  general  cloud  area.     Th(!<w  were  nuinorou* 
enough  to  enablo  voluntary  olwervers,  scattered  all  ovt-r  the  centml 
portion   of   the   belt   of  totality,  and  for  whom  I  had  prepan-d 
instructions,  to  obtain  a  goodly  number  of  drawings  of  the 
These  instructions  had  l)een  translated  into  iTapane^e,  and 
and  distributed  through  the  co-operation  of  the  Department 
Ctttion,  and  the  Bureau  of  Geography  of  the  Department  of  the 
Interior.     Altogether  there  are  something  like  a  hundred  «n  " 
drawings,  but  their  value  is  uncertain  until  they  are  propel 
collected.     1  prepareil  also  instructions  for  observers  of  liiu 
duration  of  totality,  hoping   to   obtain   additional    data   for 
position  and  direction  of  motion  of  the  Moon's  shadow.     Thi 
were  simply  distributed  under  like  auspices  to  a  large  number 
observers  just   inside   the   limits  of    the   shadow-path ;    but  no 
re8j>on.ses  of  value  were  received  from  these  stations. 

Other  expeditions  in  Japan  fared  ill  also — some  of  them  woi 
than  my  own.  That  sent  out  by  the  University  in  charge 
Professor  Terao,  and  located  a  few  miles  south  of  Shirakawa, 
Kuroiso,  exix-rienced  not  only  heavy  clouds  but  much  rain  duri 
the  ec-lipsc,  and  no  observations  could  be  made.  At  San  jo,  on  I 
central  line  and  south-cast  of  Niiga'a,  Pmfessor  Aral,  Director 
the  Meteorological  Observator}',  was  able  to  make  suceeasfid 
posiires  for  the  corona  with  a  small  telescojje ;  his  negatives 
not  vet  reached  Yokoliama  on  my  departure,  anrf  had  not 
developed.  It  was  reported  clear  during  the  whole  of  the  ecli^ 
at  Choslii,  a  point  on  the  eastern  coast  near  the  southern  limit  of 
total  obscuration  ;  but  there  were  no  observers  or  instrumt^ntt 
there  for  scientific  work.  It  was  reported  cloudy  thoughout  the  whole 
eclipse  at  Niigata  ;  while  a  party  of  observers  who  had  ambitiously 
climbed  to  the  top  of  Nantaisan,  brought  down  a  record  of  nothing 
but  clouds  and  fog.  On  the  whole,  Japan  appears  to  have  b>'«n  an 
uncanny  spot  to  lead  an  eclipse-track  across.  This  condition  of 
things  was  apparently  suspected  by  Mr.  Morioka,  tho  President  o( 
the  Nippon  Yusen  Kaisha  (Japan  Steamship  Company),  who  orga- 
nized a  largo  excursion  party  which  sailed  in  the  '  NagovB-maru'  for 
a  point  in  tho  lielt  of  totality  off  the  east  coast  of  Japan ;  but  they  wew 
debarred  from  a  view  of  all  e,\cept  the  tirst  part  of  the  eclipse,  and 
missed  seeing  totality  completely,  although  possessed  of  the  uniijua 
advantages  of  an  observing  station  variable  in  position  at  wilL 

Aside  from  the  eclipse,  however,  an  expedition  to  Japan  has  not 
been  so  dismal  a  failure  all  told.  Dr.  Holland  has  been  acti>eljr 
engaged  in  bolaniiuil  and  entomological  research  in  fruitful  fields, 
and  has  a  gocxl  harvest  to  report.  He  has  also  valuable  nnt»"s  upon 
his  ascent  of  Nantaisan,  .\sama-yama,  and  jS'asutaKe.  Finally,  the 
expedition  to  tho  summit  of  Fuji-san,  which  I  had  the  pli'asiire 
to  carry  out  under  the  auspices  of  the  Boyden  Fund  of  the 
Harvard  Coll-go  Observatory,  and  on  which  I  had  the  valued 
co-operation  of  Dr.  Kni|)ping,  resulted  among  other  thiiij;s  in  the 
determination  of  its  rar*-  titnes.t  as  a  i-ile  for  astronnmical  olis«»r- 
xalion—  o\  \\\\'\»:\\  \TvijTx>  »Wv>\\t\<^.  Datid  P.  Toud. 
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[Continued  from  p.  345.] 

Il  a'agit  maintenant,  et  c'est  ce  que  M.  Airy  se  propose  dans  la 
Section  VII,  de  chercher  les  corrections  des  coefficients  g,  h,  k  des 

trois  series  -,  v,  1,  par  lesquelles  ces  residus  seraient  annuls.     M. 

Airy  commence  par  former  les  variations  des  trois  Equations  fonda- 

r 
mentalefl  (10),  (11),  (12),  qui  correspondent  aux  variations  S  -,  iv, 

il  des  expressions   ,  v,  l,primitivement  adopts.  Pourobtenir.avec 

la  pr^dsion  demand^e,  les  facteors  qui  multiplient  les  variations 

T  d     r  ... 

2  -, . .  .  ou  leurs  derivees  t;  S  -,...,  11  suffit  ici  de  considcrer  un 

petit  nombre  d'arguments ;  mais  ces  variations  elles-mdmes  se 
decomposent  en  series  oil  figurent  les  corrections  des  coefficients 
d'une  centaine  d'arguments.  En  ^galant  k  zero  I'ensemble  des 
termes  qui  ont  le  mSme  sinus  ou  coainus  en  facteur,  on  obtient 
une  Equation  de  condition  pour  quelques-unes  de  ces  corrections. 
U  y  a,  en  tout,  300  dquations  de  condition ;  chacune  des  equations 
(10),  (11),  (12)  en  foumit  100.  Le  precede  de  multiplication 
employ^  pour  les  former  est  exposd  en  detail  dans  la  Section  VIII, 
et  les  equations  elles-memes  sont  donnees  dans  la  Section  IX. 

Comme  le  nombre  des  inconnues  est  egal  4  celui  des  dquations, 
leur  solution  directe  sendt  assez  pdnible.  M.  Airy  a  dft  recourir 
k  une  mdthode  d'approximation  qui  conduit  rapidement  au  but. 
Les  equations  de  condition  derivees  des  equations  (10)  et  (11) 
forment  des  couples,  correspondant  au  siuus  et  au  cosinus  du 
mSme  argument ;  en  negligeant  les  termes  de  moindre  importance, 
il  est  souvent  possible  de  leur  donner  la  forme 

a  +  b.ig+c.ih=o, 
d+e.^+f.ih=o, 

de  sorte  que  chaque  couple  foamit  les  valeurs  de  deux  inconnues. 
Mais,  dans  beaucoup  de  cas,  le  de'nominateur  {bf—  ee)  devient  tres 
petit,  les  deux  dquations  ne  penvent  ^tre  considerdes  comme  dis- 
tinctes,  et  il  vaut  mieux  les  ajouter  ensemble,  de  maniere  qu'elles 
n'en  forment  plus  qu'une  seule  ;  et,  comme  on  a  quelques  raisons 
d'admettre  que  les  corrections  Ig  des  coefficients  g  des  cosinus  sont 
de  beaucoup  les  plus  importantes,  M.  Airy  fait  siraplement  2(/= 
25.  ih,  pour  sdparer  les  inconnues.  Enfin  les  dquations  de  con- 
ditions ddrivdes  de  I'dq nation  (12)  foumissent  cbacune  la  valeur 
approchde  d'une  inconnue,  par  un  procddc  de  sdlection  analogue. 
La  ddtermination  des  corrections  Ig,  Bh,  ik  des  coefficients  g,  h,  k 
fait  I'objet  de  la  Section  X.  On  y  trouve  aussi  les  valeurs  corrigdes 
de  ces  coefficients,  et  par  suite  les  expressions  ddfinitives  de  la 
parallaxe,  de  la  longitude  et  de  la  latitude  de  la  Lune,  dans  I'hy- 
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pothi'se  de  la  sphdricite  de  la  Terre  et  de  rinrnriabilitd  des  elunient 
de  I'orbite  du  Soleil. 

Yoici  quelques  noinbres  qui  donneront  une  idee  des  changementi 

apportes  auT  coefficients  primitifs  (ceux  de  -  avaient  dc-ja  subi 

queK|t]i3s  alterations  legeres,  comme  ou  la  dit  plus  baut ;  ila  se 
rapproebent  maintenaat  tout-a-fait  dea  coefficients  d'Adaus  et  de 
Hausea). 

Vamtro.    ^f^^^  -.  ?  oorrig*.  R^ttST 

1.  o +1,0000004        +1,0000000        +57.2.iJ 

2-  I +  545077  +  544981  +  3  •  <5,S< 

3.  2!) -I +  99813  +  100238  +  34,31 

4.  2D +  82320  +  82480  +  28.2J 

5.  2I    +  29794  +  29701  +  10,1] 

6.  2D  +  I +  8950  +  9021  +  3,i\ 

1 .' 

2.  I +I097S73  +1097568  +6.i7.i9,< 

3.  2D- 2  ..  +  222336  +  222353  +i.i6.2£ 

4.  2D +  114S87  +  114895  +   39.29,! 

6.  2I   +  37284  +  37279  +   »a-4*4 

Num«ro.  ■*''^,'™)'"''       L         I  (eorrigi).       L»Uluil«. 

301.  / +895027  +895027  +5.    7.41, 

302.  /+/....       +   48978  +   48974         +       16.5c 

303.  f-l     +   48469  +   48506  +       16.40,^ 

304.  2D-/"    ..      +  30234  +  30237         +      10.23.) 


BemarquoDs,  en  passant,  que  le  nuuveau  coefficient  Je  sin  (f—lX 
est  entacbd  d'erreur.      En  effet,  il  doit  avoir  le  sigue  negutif : 
en  ajuutant  h  son  ancienne  valeur  la  correction  +37  (p.  136),  1 
trouve    48432,   au    lieu    de    +48506.       Mais    cette    correctio 
cA-,„,=  +  37  senible  elle-meme  douteuse,  car,  si  je  no  me  tromf 
elle  result©  do  I'dquation  (p.  1 18,  n*.  303) 

+  5+0,08^,— o,o93(/„+  i,oi?i-„,  =  o, 

qui  donne  ?t„.)=  +3-  ^°  faisant  3//,=  —96  et  «:/„=  +2.  daprcs 
TnUenu   de    bi    pixge    128;    on  trouTerait  5Aj„=  +  7,  en   tenin 
coinpte  du  terme   +o,o6ei-j|„,    provisoirement    euppritnc.      Voio 
d'ailleuTs  le  rcsultat  de  la  substitution  des  corrections  definit 
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f,  ik  dons  lea  dix  premieres  ^uations  de  condition  de  la  page 
|8: 

Arg.  Besidtu.  Comotioni. 

301 -    2,5  +14,5  =  0 

3(.>3 +    5  +25,8=0 

3(>5 -69  +65,1  =  0 

308 +25  -44,8  =  0 

310 +11,8  -  9,3  =  0 

equations  (302).  (304),  (30fi),  (307),  (309),  que  nous  omettons, 

'■out  assez  bien  verifiees ;  mais  les  cinq  autros  ue  le  sent  pas.     On 

Toit  que  la  di'termination  des  corrections  H-  de  la  latitude  est 

Duvent  assez  precnire. 

M.  Airy  ft  encore  e^jsaje  de  se  rendre  compte  de  I'influence  que 

niouvcmeuts  du  perigee  et  des  noeuds  exercent  peut-etro  ici, 

coniparaut  Fiinportance  moyenne  des  rt-sidus  et  des  corrections 

juvees  pour  les  arguments  de  la  longitude  suivant  qii'ils  renfer- 

Bent    +/  ou    —I;    et  pour  ccux  de   la    lalitude,   suivunt  qu'ils 

Bnfernient  +/ou  — /.      La  comparison  n'a  ete  faite  que  pour  un 

_  Btit  nombre  d'arguments  ciioisis  ijarnii  les  ]>reniier8;  il  yaquelque 

npp.arence  que  les  corrections  sunt  plus  forlfs  ijunnd  /  u  le  signe 

^—iiogatif  dans  les  arguments.      Mnis  cette  partie  de  I'etude  critique 

^■pe  la  theorie  de  la  Lune  resto  I'vidennment  reservee.     M.  Airy  a 

^*8nrtout  voulu,  par  ces  longues  et  patientes  recherches,  mettre  en 

lumiere  le  fait  que  la  convergence  des  di'veloppemeiits  purement 

ilgobriquos  finit  par  devenir  insullisante,  i  une  certaine  distance 

^u  point  de  depart.     11  aurait  plus  dc  couiinuee  dans  un  proc<5de' 

Ini-xte,  oil  les  operationn  porteriaint  directemcnt  sur  les  nombres. 

Le  Travail  que  I'lllualre  et    vt'nerable   doyen  des  astronomes 

Plkient  de  metlre  au  jour  est  precisument  con^u  dans  cet  esprit.     La 
inethode  de  M.  Airy,  sa  factorial  mef/iorf,  coninie  il  Tappelle,  est 
pour  nous  st-duire  par  sa  graude  linipidiLe,    et    par  I'lipparento 
siirctc  de  la  marche.      EUe  u'en  exige  pas  moins  une  extieine 
attention  et  des  precautioni  noinbreuses  et  minutieuses,  si  I'nn  veut 
Be  mettre  ix  I'abri  des  iiiadvertances  et  des  erreurs  accidentelles. 
Dans  le  cas  qui  nous  oceupe,  des  precautions  suilisantes  ont-tdles 
ete  prises?     L'anteur  ne  parait  pas  lui-meme  tri'-s  rassurd  i\  cet 
dgard.      Les  iiindvertaDces  que   Ton  nMicontre  dans  In  derniire 
Partie,   qui  est  plus  facile  a  contrelcr,  justih'ent   d'ailleura    des 
craintes  serieuses.     C'est  dans  cetfe  Parlie  (.Section  Xl-XHI)que 
^bH.  Airy  examine  les  inegiilites  dues   ii  la  non-spbi'ricite  de  la 
^■[Terre,   et   aussi,   en   pas.sant,   I'efFefc   de    quelques   perturbations 
^^Bolaires. 

On  admettait  iusqu'ici  que  rellipticitd  de  la  Terre  n'a  pas 
d'influence  seuMilde  sur  le  rayon  vectenr  lunaire,  mais  qu'ello 
produit  dans  la  longitude  une  im-galitt'  de  7"  qui  depend  du  sinus 
de  la  longitude  du  nteud,  puts,  dans  la  latitude,  une  inegalite  de  8'' 
qui  depend  du  Biinis  de  la  lonpilude  et  qui  est  la  reaction  de  la 
nutation.      M.  Airy  arrive  h  des  resultats  tout  autres,  sur  I'ex- 
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Ces  equations  sonf  a.s9ez  bien  verifioes  par  les  vnleun 

2.'=+o",oi5,       j>=+o",38s,       9  =  7".'. 

et,  bien  que  le  calcul  ne  soit  que  grossi^rement  approzinuvtif,  il  ( 
visible  qu'on  rctotube  sur  les  iiiegdlifos  de  Laplace. 

En  divisaut  p'  par  60  (valeiir  de  r  en  rayons  terrestres).  on 
trouverait,  pour  la  paralla:5e,  I'im'galito  — o",ooo2  cob(u— /).  Dans 
le  recent  Metnoire  de  M.  Hill  sur  les  inegalites  lunaires  dues  i 
Tellipticite  de  la  Terre,  quo  4'auteur  calcule  par  la  nicthode  de 
Delaunay,  ce  terme  ne  se  rencontre  pas  parmi  les  pctites  ineg&lites 

de  -  ;  on  I'obtiendrait  copendont  en  appliquant  au  terme  e .  cos  1 

de  -  les  operations (37) et  (39)  de  M.  Hill.     Laplace  I'indique,  sans 

en  donner  la  valeur  complete. 

Les  deux  Notes  qui  terniinent  le  Volume  de  M.  Airy  sont 
sacrees  aux  effots  qui  resultent  d'un  clinngement  du  plan  de  I'eoli' 
tique  et  de  la  variation  de  rexcentricite  de  I'orbite  terrestre,  suji 
d«?jil  Iraites  par  M.  Airv  et  par  M.  Adams  dans  lea  Monthly  Soti 
eu  :88oet  1881. 

Nous  arret^Tons  11  cette  analyse,  doji  un  pen  longue,  en  eipri- 
maut  I'espoir  que  les  ingcnieuses  meihodes  proposeos  par  M.  Airy 
feront  Icur  cheruin.  U  faut,  en  effet,  le  repoter  :  I'idee  fondamen- 
tale  du  Travail  eutrepris  par  M.  Airy  est  une  idee  neiive  et 
feconde  ;  en  y  relevant  quelques  inexactitudes  niatoriellee,  quelques 
distractions,  nous  ne  meconniiissons  pas  la  portoe  de  la  conception 
qui  s'y  trouve  realisee.  Et  nous  ne  perdrons  pas  cette  occasioD 
de  rendre  hommage  au  merit*  superieur  de  lliomme  dont  tous  le« 
astronouies  admireut  les  travaux.  K.  Sauxu. 


Remarquet  Complenientairu. 

Dans  une  Note  Sur  Us  tnouvfwents  du  periget  et  du  nceud  de 
Luiu  {Cmnptcs  Rendut,  2  Janvier   1872),  M.  Delaunay,  tout  < 
constatant  que  la  convergence  des  s^-ries  qui  foumissent  ces  moa^ 
vements  laisse  beaiicoup  i^  dcsirer,  a  essayt'  d'en  iudiquer  les  valeo 
numeriquefl.    Apri-s  avoir  poussc  le  calcui,  pour  le  mourement  > 

perigfe  I  — 17-=—  ],  jiisqu'aux  termes  les  plus  importanta  du  9'opdpe, 

il  troure  des  nombres  qui,  diris^s  par  le  moyeii  mouvement  n, 
conduisent  aux  resultats  soivants : 


2^=0,0124736, 


dh 

-32=  — 0,0040212, 


dl 

rfi=o.99iS47S- 


Ces  nombres,  qui  d'ailleurs  ne  sont  pas  definitifs,  different  * 
peine  de  ceux  que  j'ai  conclus  par  induction  de  la  loi  de  conver- 
gence des  series ;  I'accord  est  encore  plus  complet  en  appliquant 
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dont  ]e8  moavements  M  sont  tres  petits,  il  calcule  lea  coefficients 
p,  q  en  attribuant  les  valeure  de  M  aux  nombres  m  s  i  -|-  M ;  en 
faisant,  par  example,  pour  u— /,  i  +M  =  —0,004 au  lieu  de  M=»  — 
0,004.  Le  facteur  de  T',  dans  I'expression  du  coefficient  q,  devient 
ainsi  496  ;  ensuite,  la  multiplication  est  faite,  par  erreur,  avec  le 
facteur  4964,  et  I'on  trouve  tinalement  2=—  i7",94  (p.  163). 

Lea  in^^t^s  de  la  latitude  Bont  d^tenniuees  (p.  164)  par 
r^quation 

oii  z  est  mis  pour  iz.     Afin  d'aroir  tout  de  suite  21,  nous  expri- 
.merons  Z  et  Iz  en  secondes.    Z  contient  les  termes  — o",o65  cos  u 
— o",oi86  sin/,  dans  lesquels  us^t  et  /=  1,004022  .  (,  et  M.  Airy 
trouve 

fe=  —©",065  .  cos  u— 22",  73  sin/'. 

Au  lieu  de  —  22",73,  je  trouve  +2"3o ;  quant  au  premier  terme 
dn  &E,  il  ne  verifie  pas  du  tout  I'equation  propose. 

11  faut,  dans  cette  equation,  remplacer  u  par  u  —90°,  puis 
ajouter  le  terme  +^^z,  oik  m  est  le  mojen  mouvemeot  du  Soleil. 
En  designant  par  </— 1=0,004022  le  mouvement  des  ncBuds,  on  a 
j^=  I  +  |m*,  et  I'equation  rectifife 

<^^2      .,  „    ^     • 

-^+(roz——o  ,065  smw 

donne  2z=s— 8",o6.8inu.  Cest  I'in^alit^  bien  connue  qui  r^ 
pond  k  la  nutation.  Le  terme  en  sin  /  produit  une  tr^s  Icg^re 
alteration  du  mouvement  des  nceads. 

H  faut,  en  second  lieu,  r^tablir,  dans  I'equation  relative  4  B,  le 
terme  n<%lige  —3  sin  1.21,  ou,  ce  qui  revient  au  m€me,  remplacer 
— 32p  par  —  ^hr.  (La  relation  p'=r  cos  1  donne,  en  effet,  2p  =  2r  — 
sin  1 .  21,  puisque,  4  tr^s  peu  pr6s,  r=  i,  cos  1  =  i.)    Ou  aura  done 

En  posant  lr=p' .  cos  M(,  fp  =p .  cos  M(,  2v= g .  sin  Mt,  il  vient 

— lPp-3p'- 29M=  E', 
-2pM-qM.''=T. 

Pour  I'argument  w— /,  qui  reprdsente  la  longitude  du  nceud,  nous 
avons  M=:— 0,004022,  et,  eu  rectifiant  les  nombres  de  la  colonne 
(F),  qui  sont  un  peu  trop  grands, 

E'=S75  .  io->»=+o",oii8,       T'=i4S  .  io-»»=+o",oo3o; 

puis 

—  sin  1.21=0,09. 8",2  . sin/sin u=o",37o. cos (u—/)—  . . .; 

par  cons^uent, 

j9iB=p'+o",37o. 
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Meteor  Notes. 

ly  September,  betw(«en  the  6th  and  26th,  I  observed  285  mei 
during  35I  houra  of  observation,  and  the  positions  of  17  radii 
were  determined.     Of  thesa  the  following  were  the  best  defined:— 

Notes  sod  Comporisonf. 

Slowiah.     Snu  also  in  Sept  1S&4  utd  (Uj. 
BlovUh.     Netu-  q  Caniopeiir. 
Slow;  short.     D,i5^  +7"''.  Septi«l5-M. 
Swill.    D.,  40°  +40".  Sept.  10,  i«76. 
Swift ;  rtreokii.     D.,  63"  +23°.  Srpt.  ti<l 

i«79-86. 
Slow.     Seen  also  in  Juiie-JulT-Aug. 
Slowiah.     Ueis,  2°  +56-.  Scpl.-Oct. 

No.  1,  5°  S.R  of  y  Pegasi,  supplied  1 5  meteors,  and  1  have 
nizod  it  in  sereral  former  years.      No.  3,  near/Costos  Me^a 
(Lalande),  I  havealso  previously  observed.     No.  4,  near  Algol. 
seen  here  on  nearly  the  same  date  in  1876  ;  and  No.  5  rt-prewnli 
well-defined  shower  of  Taurids.    No.  6,  near  l  Cephei.  from  wliic' 
saw  1 2  meteors,  is  singular  as  beinc;  in  the  «ame  position  as  radi/ 
seen  during  the  three  preceding  mouths,  viz.-— June  10-28,. 
+  57="  (10  meteors),  July  14-23,  334°  +58°  (6  meteors),  Aug.  5- 
»S'  334"  +58°  (10  meteors). 

Tho  followbg  bright  meteors  were  noted  hero  in  September :— 


No. 

D»tc,  1887. 

Badiant 

1... 
1... 
3... 

♦••• 
5... 

Sept    7-14 
Sept  13-14 
Sept.  11-11 
Sept  i7-'9 
Sept    7-»+ 

0        0 
5  +10 

7  +44 
»8  +71 
41  +38 

64+11 

6... 
7... 

Sept.  17-11 
Sept.    7-14 

335  +58 
35*  +60 

Path 


Date. 

Sept.  17  .. 
17... 
18... 
11... 


b    m 

10  37 
13  16 

11  14 
9  '9 

II   56 


i«   57 


Mog.      From 


U 
V 
2 


5t     +iS 

45J  +34 

337    +»3. 


43 

»35 


+  '9l 
+  »o 


To 

O  O 

66+i4i 
>9  +S» 
138  -1-63 

5°  +«9i 
47+10 


I 


107    +50       115  +49 


Slow.     Train. 
Swift ;  bright  »(raik. 
Swift;  bright  «lr<«k. 
Rather    awid ;    bright 

flash  at  end. 
Very,  Terj- slow.  Train. 

Dumtina    13  j  mc; 

Tcrj  long  path. 
Swift ;  streak  and  flash. 


The  meteor  of  Sept.  22'' g""  19"  was  also  seen  by  Mr.  J. 
Stothert  at  Bath,  wlio  describes  it  ns  travelling  rapidly  from 
direction  of  /3  Andromedic  to  1°  or  2°  above  Pleiades,  wher 
burst  info  a  small  shower  of  sparks.     The  meteor  traversed  ab 
four  tenths  of  a  line  joining  fi  Androinedic  and  the  Pleiades. 

If  we  adopt  the  path  observed  at  Bath  as  from  38°  -^-29^° 
54°  +24°,  and  compare  with  Bristol,  we  shall  find  the  radiant] 
this  tine  meteor  was  on  the  horizon  in  8.  62°  W.,  or  at  249'  —  M 
The  real  flight  of  the  meteor  through  Iho  atmo.sphere  was  thereffl 
parallel  to  the  horizon,  and  t!ie  height  is  found  to  have  been 
14J  miles.     Jlr.  Stothert  first  saw  it  when  jiassing  over  a  jw 
between  Swindon  and  Marlborough.     At  Bristol  I  did  not  1 
the  first  appearance  of  the  meteor,  being  engaged  iu  watching 
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N.  eikr  at  the  time,  but  turned  directly  on  seeing  the  flash.  It 
must  have  been  over  Wantage  at  the  iustaut  I  first  observed  it. 
At  the  end  point  it  was  above  a  place  4  miles  E.N.E.  of  Abingdon 
and  7  miles  8.  of  Oxford.  Its  length  of  path  was  about  27  miles. 
No  estimates  of  its  duration  were  attempted,  bo  that  its  velocity 
cannot  be  deduced.  If  allowance  is  made  for  zenithal  attraction, 
the  real  radiant  would  be  near  Antares  and  close  to  the  June 
fireball-radiant  in  Scorpio  (' Observntory,'  Vol.  vii.  pp.  X36-138), 
^^Fbc  centre  at  249'  —17%  derived  from  a  projection  of  the  two 
^l^ths,  is  only  about  20°  from  the  Earth's  anti-apex  on  Sept.  32  ; 
the  ini'tt'or  would  therefore  be  travelling  very  slowly,  and  the 
apparently  swift  motion  observed  may  perhaps  be  explained  by  ita 
proximity.  A  slight  error  in  direction,  either  in  the  Uristol  or 
Bath  obiservation,  would  alter  the  adopted  radiant  considerably  and 
iCreaae  the  height  of  the  meteor  at  its  first  appearance,  but  the 
d-point  at  14J  miles  above  a  place  near  Abingdon  is  most  satis- 
itorUy  indicated  by  thu  two  observations.  Accounts  from  O.tford, 
"ing,  or  London  would  be  very  valuable  to  test  the  accuracy  of 
le  path  here  assigned.  If  the  meteor's  flight  was  really  hori- 
ntai  from  a  setting  radiant,  then  it  is  at  least  curious  how  it 
uld  have  penetrated  through  a  very  long  range  of  the  atmosphere 
until  within  14^  miles  of  the  Earth's  surface  and  moving  nearly 
parallel  with  it,  before  becoming  visibly  incandescent.  Slow  orbital 
speed,  combined,  possibly,  with  materials  peculiarly  fitted  lo  resist 
combustion,  may  have  enabled  this  meteor  to  reach  the  lower  and 
denser  air  strata  before  its  disruption  was  effected.  The  low  path 
of  this  body  is  interesting  compared  with  that  of  the  Porsoid  seen 
at  Bristol  and  Leeils  on  Aug.  14  last,  which  certainly  became 
visible  at  a  height  of  more  than  110  miles  (' Observatory,' Oct. 
1887,  pp.  352-353).  But  the  velocity  of  this  Perseid  would  pro- 
bably be  about  four  times  that  of  the  meteor  from  Scorpio,  the 
reh»tivo  figures  being  39  and  io|  miles  per  second.  The  squares 
of  the  velocities  being  proiwrtional  to  the  temperatures  produced,  it 
is  easy  to  see  that  in  the  Perseids  and  other  apical  meteors  the 

»heat  generated  is  immensely  greater  than  in  the  case  of  the  slow 
imti-apical  meteors.  For  the  low  meteor  of  Sept.  22  the  relative 
tempemtnre  would  be  only  no  against  1521  for  the  Perseid  of 
Aug.  14.  These  circumstances  may  serve  in  a  measure  to  explain 
the  diflerences  in  the  observed  heights  of  the  two  meteors  at  com- 
tni^lion,  though  it  is  quite  certain  that  slow-moving,  as  well  as 
swift  meteors,  sometimes  become  incandescent  at  great  elevations 
in  the  atmoKphere. 

Several  large  meteors  have  recently  been  seen  by  Mr.  D.  Booth 

Leeds,  but  they  do  not  appear  to  have  been  also  observed  else- 

On    Sept.   15,   12'  30",  a  streak-leaving  meteor,   =11. 


from  25^°  -l^i^°  to  1° 


-I- 19°,  and  probably  belonged  to  a 

shower  near  c  Aurigie.     At  12"'  41"  011  the  same  night  a  meteor  of 

limilar  brilliancy,  though   moving  slowly,  traversed  a  path  from 

4i°  +44i°  to  86°  -1-34°,  and  was  directed  from  the  radiant  neor 
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I  Cepbei.  lU  light  exhibited  four  maxima  and  it  left  fuur  short 
streuks  along  its  course.  On  the  morning  of  Sept.  20  two  bright 
meteors,  with  long  thick  strei^s  nnd  slowiah  motion,  were  recorded 
trom  n  radiant  at  88°  +  ig°  in  Orion.  Several  atrift  meteors  wer» 
also  registered  from  a  well-defined  radiant  at  160°  +771°. 

At  Theale,  near  Rending,  on  Oct.  i,  about  9*  55*°,  an  immenae 
meteor  was  sicn  bv  Mr.  G.  T.  Da>is  shooting  diagonally  upwards 
into  a  largo  cloud  about  15'  above  the  horizon  in  the  N.W.  The 
meteor  had  a  disk  larger  than  the  Moon,  and  gave  a  startUng 
flauh  in  .spite  of  the  diffused  moonlight.  Its  possition  could  not  be 
fixed  definitely,  as  there  were  no  stars  visible  owing  to  the  clouds 
and  Moon.  1  have  not  heard  that  this  large  fireball  has  been  seen 
at  other  pliu-es.  and  it  is  probable  that  cloudy  skies  obecured  it 
from  more  general  observation. 

ErruUi. — •  Observatory,'  Dec.  1886,  p.  394:  the  beginning-point 
of  the  firelwll  of  Nov.  17,  1886,  should  be  Sjf'  +45"  instead  of 
32^°  +45'.  '  Observatory,' June  1887,  p.  228:  the  "path  of  the 
(irelw.ll  of  May  8,  observed  at  Stafford,  should  be  from  iSSI""  —  ij^" 
to  186"  -25^  W.  F.  Dknjiiso. 

Briotol,  1887.001.4. 
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TheOktrai  Objtct  osthe  Floor  oy  FaACAsromrs. — Amoog 
tlie  many  features  of  a  very  diverse  character  which  figure  on  the 
slightly  convex  interior  of  this  interesting  formation,  the  actual 
nature  of  that  which  occupies  a  nearly  central  position  is  verv 
doubtful.  If  FrB<aetoriu8  is  observed  when  the  rays  of  the  rising 
sun  first  impinge  on  the  floor,  a  low  mound,  associated  with  a 
short  curved  hill,  is  visible  near  the  centre  in  a  situation  where, 
as  the  angle  of  illumination  increases,  objects  of  an  apparently- 
different  type  are  gradually  revealed:  and  as  this  angle  dinnni«he«, 
other  features  of  a  different  character  from  those  seen  previously 
put  in  an  appearance.  An  examination  of  a  number  of  drawings 
made  by  competent  observers  brings  to  light  }>uzziing  anomali«« 
which  it  will  only  be  possible  to  reconcile  when  we  poeaesa  the 
results  of  a  systemutic  attempt  to  carefully  delineate  the  featud^H 
in  question  under  niauy  more  varied  conditions.  ^^^f 

I  herewith  iippend  a  selection  from  some  obaervations  of  my 
own,  made  at  different  times,  arranged  in  order  from  sunrise  to 
sunset. 

These  records  were  all  mode  under  favourable  atmospheric 
conditions,  au  excellent  4^  in.  achromatic  by  the  late  Thos.  Cooke, 
with  a  magnify ing-powcr  of  200,  being  used.  One  of  the  mcst 
curious  circumstarn'es  in  connection  with  them  is  the  appa- 
rition of  the  prominent  little  crater  under  morning  illumination 


^^^^^^^^ 

■ 
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1 

W    !><>(«. 

Long,  of 
Terminator. 

Appearance  of  Central  Object. 

883.  Mar.    13  .. 

Mom»,    31  10  W... 

A  small  cunred  hill  with  an  ovul  elerntioi 

OD  the  went  of  it,  both  coating  distinct                ^H 

abadomi.    The  two  objecta  suggest,  the              ^| 

relies  of  a  lar^e  central  crater. 
A  curved  hill,  with  immll  r.;)iind  hill  W. 

^H 

8go,  D«c.      6  .. 

„        3015W... 

^1 

87J.  Apr.      2  .. 

18  at  W... 

.K.  distinct  crater  with  two  liillockn  E. 

^1 

881,  Jan.      5  .. 

27    oW... 

A  very  diBtinct  orator  filled  with  shndov 
Nebulous  spot  W.  of  and  touching  it. 

■ 

870,  SepU   30  .. 

„       10  13  W... 

A   wolMeflnM   small    liiU,  with    a   Iniwe 
nebuloiu  spot  ad  joining  it  on  the  S.VV\ 

^H 

^1 

SSi.Jm.      6.. 

„       i+soW..,. 

A  distinct  crater  filled  wi  1  fi  Bhadow.aituatec 

^1 

t 

on  a  light  spur  or  projection  (roio  the 

^1 

east  side  of  n  large  circular  white  spot 

^1 

on  the  west  of  it 

^H 

8S0,  Not.     g  ... 

II  11  w... 

.\  circular  nebulous  spot  without  risible 

details. 
A  distinct   crater   filled  with    shadow,  a 

1 

88}.  Mar.    15... 

7  14  W.... 

■ 

large  ill-dpQned  light  area  adjoining  it 

^1 

on  the  N.W. 

^H 

I73.  Jan.      5  ... 

7  10  W.... 

Two  contiguous  circular  hills  with  a  third 

^1 

» 

OTaI-ah;uied    hill    trending   in    a    S.E. 
direction  from  llie  more  northerlv.     A 

^1 

^^ 

small,  but  obrious,  crater  situated  in  the 

^1 

included  ancle. 
Two  small    iU-deSned  spotii,   the   larger 
answoriag  to  little  hill,  the  other  (on 

^H 

170,  Oct      »  ... 

S'oE.  ... 

^1 

■, 

^1 

■ 

S.W.  side  of  it)  to  nebulous  spot  recorded 

^1 

■ 

on  Sept.  30,  1870.    On  this   occasion, 

^1 

■ 

bowcTer,  the  first -mentioned  object  ap- 

^1 

w- 

peared  to  he  much  1  be  Inr^er  of  the  two. 
A  bright  triangular  spot  only. 
One  large  bright  spot  with  a  somewhat 

^^ 

!!o,  Not.    io... 

13    9  K.  ... 

^1 

70,  Oct.      4  ... 

30    0  E.  ... 

^^ 

leas  bright   semicircular  area  of  equal 

^H 

siie,  joining  it  on  the  S.W. 

^H 

70,  Oct.      6  ... 

„       5S»6E.  .. 

A  large  ciretilar  light  spfit  with  a  uninller 
object  of  a  simimr  type  S.W.  of  it,  bul 

^H 

^1 

aepamted  from  it  by  a  small  interval. 

^1 

70,  Oct.      »  ... 

n          7«t9K.   ... 

A  circular  bright  spot,  well-dnQned. 

^1 

80,  Dec.    IS  ... 

,.       81  i»  E.  ... 

niree  minute  bright  spots  standing  on  an 
ill-defined  circular  arm. 

■ 

80,  Not.    17  ... 

E*en«,    81  loW... 

A  bright  spot  with  smiJIcr  bright  spot* on 
S.  and  K. 

■ 

70.  Oct.     10... 

..       76  19  W.... 

'our  smitll  circular  spots  arranged  in  the 
form  of  «.  sqiuire. 

■ 

70,  Not.     9  ... 

„       70  »«  W.... ' 

rhree  small  bright  specks  arranged  in  the 
form  of  an  equilateral  triangle  with  it« 
apex  towards  the  N. 

I 

70.  Oct.     II... 

„       64  38  W 

Vs  on  Oetober  4.  1870. 

^1 

!o,  Dec.    18... 

63  50  W....' 

?wo  minute  bright  j>oint«,  with  a  nebulous 
spot  adjoining  them   on  tlio  B.,  all  of 
them  standing  on  a  light  circular  area. 

I 

^1 

(3,  Sept.   10... 

.,       37»9W....T 

>o  oonttguoiH  small  hills,  square  shape. 
Basting  distinct  shadows,  with  n  large 
round  hill  a4joiniug  them  on  the  N.W. 

1 

2f2 

^ 
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wlifii  the  W.  long,  of  the  ieriiiina( 
quent  diBappearance,  and  its  brief  I 
light ;  while  during  evening  illiunina) 
It  Beems  consistent  with  the  observal 
object  as  being  the  remains  of  a  largl 
small  crater  in  the  midst  of  them,  th« 
during  a  sinking  sun  representing  pofl 
favourably  placed  for  reflecting  the  Stl 
Kgbt. 

Deer  and  Madler  draw  a  large  oval 
standing  on  the  ed<;ti  of  a  slight  t 
of  Fracastorius  in  Miidler'e  '  Astron< 
rmall  craters,  and  Lohrinann  Kimply  , 

KMopcton,  Bc<]»,  it(7,  October  lo. 
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To  the  Editort  of  '  TM 
The  Rotation  a 

GEfTLF.MEN, — 

With  reference  to  this  subject, 
contained  iu  my  article  on  Algol  ('  0 
are  likely  to  convey  an  exaggerated  i 
from  the  star's  axial  rotation. 

On  the  probable  assumptions  thi 
and  that  the  plane  of  its  equator  doel 
of  its  orbit  *,  it  is  demonstrable  that 
(more  especially)  the  thadiny  of  tl 
spectrum  would  occur  whilst  the  pari 
in  progress.  A  close  examination  ti 
probable  supposition  as  to  the  rati 
changes  would  be  quite  iiieongpicvot 
possibly  be  detected  with  the  aid  of 
the  finest  atmospheric  conditions,  i 
graphs  of  Algol's  spectrum  would  pj 
of  bringing  to  light  such  delicate  \'ari 

A  knowledge  of  the  rate  at  wbicll 
would  be  of  considerable  interest  fro 
especially  when  taken  in  connectid 
researclies  on  tidal  friction.  The  j 
information  on  this  point  would  set 
notice. 

St.  Catharine's,  Ont.,  Canuls, 
1887.  S«pt.  19. 
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^^  PrUchard's  Photometer.  ^H 

In  your  last,  issue  you  noticed  an  investigation  by  Pnjf. 
Pickering  of  a  Pritohard's  photometer.  Inasmuch  a'^  I  have  used  a 
slightly  iQoditied  form  of  this  instrument  for  the  last  twelve  months 
and  liavo  carrietl  out  nearly  three  thousand  extinctions,  perhaps 
the  following  remarks  by  way  of  relating  my  personal  ex))erieiices 
with  the  instrumeitt  will  not  be  out  of  place  and  may  possibly 
interest  somo  of  your  readers.  They  are  divided  into  two  heads, 
concerning  the  instrument  and  its  applioation. 

The  PholoiiKtcr. — Prof.  Young  ric;htly  calls  attention  to  the 
difficulty  of  keeping  the  eye  in  a  suitable  position  to  ri-ceive  the 
emergent  ray,  and  the  annoyanco  he  felt  at  (lie  movable  portion 
(the  wedge-plat«  itself)  knockini;  against  the  nose  from  the  close 
proximity  of  the  observer — a  position  he  must  take  to  prevent  the 
eye  slipping  off  the  eye-hole.  This  was  experienced  to  such  a 
degree,  that  an  additional  eve-hole  was  arranged  and  mounted 
on  a  tube  about  half  an  inch  in  length,  being  itself  allixed  to  the 
eye-hole  already  provided  by  the  maker.  The  convenienco  of  this 
arrangement  must  be  used  to  bo  fully  appreciated.  In  .addition, 
the  arrangement  of  the  photometer  designed  by  Sir  Howard  Griihb 
has  this  difference — the  whole  wedge  with  its  slow  motion  lifts 
on  a  hinge,  instead  of  the  wedge  itself  only  drawing  out,  thus 
allowing  the  observer  to  look  at  the  object  under  consideration 
whenever  he  desires  without  disturbitig  the  technical  reading  of  the 
wedge.  At  times  this  may  be  very  convenient — in  ca.-*e,  for  instance, 
of  a  cloud  passing  over  the  object.,  or  the  shifting  of  a  star  from 
the  centre  of  tho  Held  by  some  wave  in  the  motion  of  the  driviug- 
clock  of  the  telescope. 

In  place  of  revolving  len.w?  and  diaphragm,  the  wedge  is  mounted 
on  the  occulting  eyepiece  ('Monthly  Notices,'  Vol.  xlv.  p.  91), 
which  is  of  great  convenience,  as  it  enables  the  observer  to  blot  out 
with  the  occulting  shutters  any  offending  luminary  and  yet  allows  him 
a  reasonably  sized  field,  thus  removing  another  of  the  objections  of 
Prof.  Young.  In  the  case  of  double  stars,  too,  the  alPixation  of  the 
occulting  eyepiece  affords  an  opportunity — by  moving  the  sinitters 
to  and  fro — of  noticing  whether  any  subjective  iunueDCO  has  (wen 
produced  by  the  presence  of  a  second  bright  objcft  in  the  field 
(see  the  'Harvard  Annals,'  187S-79,  and  the  Memoir  on  tlio 
wedge  by  Prof.  I'ritchard).  The  two  different  oceiilars  provided  with 
the  occulting  eyepiece  can  each  l>e  used  with  the  wedge,  but  the  one 
mostly  employed  was  that  which  magnified  about  1 80  diameters. 
The  graduations  are  to  half  inches  (instead  of  whole  ones  as  in  the 
Oxford  instrument),  and  the  whole  apparatus  can  be  revolved  on 
its  axis  independently  of  the  draw-tulx-  of  the  telescope. 

It*  application. — The  instrument  was  treatetl  as  a  new  one,  and 
consequently  carefully  learnt,  a  process  tliat  took  nearly  three 
months,  for  the  following  reasons  ; — 

l«t.    CJousiderable   practice  is  reqtiired   lo  keep  the  eye  from 
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oS  the  eje-hole  even   with  its   tube   lengthened,  which 
,  it  is  needless  to  state,  canses  an  extiuction  to  be  recorded, 
M  Talae]e«8. 
Sadlj.    It  takes  much   time  and   persevenuice  attAiniog  the 
■  experience  to  jadge  of  the  rate  at  which  an  extinction  is 
If  too  fast,  the  sensuous  impression  on  the  retina  will 
k>  ao  flpm|iIet«lT  retained,  that  over-wedging  will  unquestionablj 
if  too  slow,  neglecting  for  the  present  moment  the  fatign  | 
hj  keepiBg  the  hand  uplifted  so  lung,  the  eye  will  wearj 
«d^  tk»  proknged  stnun,  and  the  result  will  probably  be  inaccurate. 
Ikak  tUa  kaovled^  can  be  obtained  it  is  needless  to  state,  but 
■J  pnKren  was  mrj  slow,  so  much  so  that  at    the  end  of  the 
§nk  Bx  weeks  I  began   to  be  doubtful  whether   some  personal 
talaemce  might  not  be  inducing  a  form  of  error  omJ 
1 1  kad  no  coatroL  ^H 

I  lead  me  to  think  that  Prof.  Young  is  com^ 
J  thmt  a  portion  of  his  errors  arise  from  too  short  u 
with  tbe  instrument.     That  accurate  results  can  be  ob- 
i  than  by  dint  of  such  enormous  experience  as  that 
Ftammer  and  Jenkins  of  Oxford,  is  afforded  bj  th« 
J  tdhb,  IB  which  two  sets  of  observations  were  taken  at  fiv» 
lateral,  aord,  although  made  whilst  engaged  on  difEenat 
,  ^km  ubjLKl  was  the  same  in  each  case,  viz.  to  ascertain  the 
t  naahing  from  the  use  of  a  certain  diaphiagm. 


April  30. 


fM 

■b 

f  Leonis. 

Polaris. 

f%B, 

K(4mmL 

FuU. 

SediiniH. 

PdU.    Boliind 

»a« 

'•47 

726 

o'6i 

810         ro6 

f» 

iiS 

7-8o 

049 

8-30        0-83 

9^ 

1-18 

7-63 

053 

7-85         no 

»IO 

i-oj 

7-60 

©•62 

7-99      <>2i 

r^» 

117 

7J8 

0-65 

7-50     M 

r** 

••94 

■ 

»*• 

0-9S 

■ 

»M 

0-95 

^fl 

9^J 

i-ii 

^M 

•^ 

IX.9 

^ 

.»«>& 


1*100 


7*514       058 


October  II. 


Mean.  7*948 


a  ta 


tk*  aiCwl  figana  obtained  (which  must  be  divid 

vi^  tin  etTorc  in  tk«  Oxford  wedges)  arv  so 

F  iaftanab  batwees  the  resulting  means  are  almost 

tf  C'mS  for  tbe  fint ;  6-954  for  tbe  «K>cond  ;  6976 

lifeiB  acnnl  ■ootks  after.    Beduced  to  magnituda 

4^  4-95,  tad  4-98  respectively.  [ 

of  the  wetige  intervals  fn)m  their  mesa 

the  second '056  ;  in  the  third 'JUS 
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in  tlie  fourth  ■128;  in  the  fifth  0*2 1 8 ;  and  in  the  last  coStf,  which, 
ccmverted  into  magnitade,  become,  respectively,  "13,  -04,  '08,  "09, 
•15,  '06. 

In  conclusiun,  I  agree  with  Prof.  Young  tliat  the  use  of  this  form 
dl  photometer  is  fatiguing,  and  that  temporary  hemiopsia  frequently 
results.  It  is  best  avoided  by  the  observer  gently  rubbing  and 
pressing  his  eyes  whilst  looking  at  the  heavens  for  a  short  time 
between  each  observation. 

Ivy  Hou«e,  Olapham  Common,  S.W.  "^ToUTS  faithfully, 

i%%7,  October.  Eouims  J.  Spiita. 

Ot  256. 

QfESTVSUXS, — 

The  phenomena  attending  the  occultation  of  this  double 
star  here,  on  the  evening  of  August  22nd  last,  appear  to  confirm 
the  suspicion  entertained  as  to  the  variability  of  one  of  its  com- 
ponents. As  the  Moon  was  hidden  from  the  large  equatorial  by 
the  roof  of  the  main  observatory,  it  was  found  necessary  to  observe 
the  disappearance  with  the  4;J-inch  telescope,  and  a  power  of  80 
was  employed  for  the  observation.  The  star,  which  at  the  time 
lutd  not  been  identified  and  was  not  suspected  to  be  double,  was 
followed  quite  up  to  the  Moon's  dark  limb,  which  was  beautifully  dis- 
tinct. At  17"  17"  25*'8,  sidereal  time,  fully  three-fourths  of  the 
star's  light  suddenly  disappeared,  and  four  half-seconds  of  the 
chronometer  later  the  rest  of  its  light,  which  resembled  a  blurred 
star  of  the  9th  magnitude,  vanished  quite  as  suddenly.  It  would 
appear  from  this  observation  that  the  preceding  star  was  the 
brighter ;  whereas  the  recent  measures  in  Crossley,  Gledhill,  and 
Wuson's  '  Handbook  of  Double  Stars '  represents  this  component 
as  the  companion.  The  '  Handbook '  also  states  that  one  of  the 
components  is  probably  a  variable.  Cloudy  weather  has  since 
intervened,  and  the  object  being  now  low,  I  am  unable  to  examine 
it  with  a  high  power  on  the  large  equatoreal. 
Windsor.  N.  8.  Wales,  Yours  faithfully, 

1887,  Sept.  6th.  JOHK  TsBBirrt. 

The  Periods  of  the  Planets. 

OZNTLEHXK, — 

I  read  with  much  interest,  in  the  last  number  of  the 
•  Observatory,'  a  note  by  Mr.  Monck,  showing  some  very  simple 
and  remarkable  numerical  relations  between  the  sidereal  revolutions 
of  the  planets  of  the  solar  system.  But  Mr.  Monck  starts  from 
an  entirely  arbitrary  supposition,  whilst  I  have  shown  (Comptes 
Bendus,  Tome  icvii.  1883,  Aug.  27)  that  the  orbits  of  phinets 
must  be  the  development  of  the  solar  rotation,  and  therefore  the 
times  of  the  sidereal  revolutions  of  the  planets  must  be  multiples 
of  the  time  taken  by  the  Sun  to  perform  half  a  rotation  on  its 
axis,  or  for  a  point  on  its  sur&ce  to  pass  through  180°. 
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Taking  m  an  example  the  Earth,  K,  the  time  of  the  sidereal 
revolution, =365-256  days.     Diriding  b_v  29  we  get 


T 

— =12 

2 


59505  days. 


4 


or  T,  the  time  of  the  solar  rotation, =2 5- 19010  dajs. 

Faye,  from  a  discuBsion  of  all  the  known  observations  of  nian 
spots,  has  found  T=25'i8689  days.  There  is 'therefore  only  a 
difference  of  0-00321  days  between  the  observed  and  calculated 
durations  of  the  Sun's  rotation. 

The  following;  Table  gives  the  observed  sidereal  revolutions  for 
each  planet  as  compared  with  the  sidereal  revolutions  calculated 
by  the  following  fprmula ; — 


X-  =  I2" 


Plauet 

Mercury  .  . 
Venus  .... 

Earth 

Mors    

Jupiter 
Saturn .... 
Uranus    . . 
Neptune  . . 


N. 

7* 
1 8" 

29« 

55* 

344 

854 

2437 

4779 


Diff. 

1 1 

II 

26 

289 

S'o 
'583 
2342 


593444  X  N 

=  B. 

Sidereal  Revolution. 

Obmrred. 
d 

Computed. 

87-97 

88-15 

24470 

226-68 

365-256 

365-210 

68698 

69264 

4332.59 

4332-26 

10759-24 

•0754-79 

30688-39 

30690-22 

6oi8fii 

60184-07 

DifTe 

o-e 

d 

— o-i8 
-1-98 
+ 0-046  j 

-S-70 
4-0-23 

+  4-45 
-1-83 
—  2-96 

The  same  law  holds  guod  in  the  case  of  periodical  comets  odJ 
periodical  meteor-showers,  &»  I  have  shown  (Comptes  Uendus, 
March  1883);  and  if  the  rotation  of  the  central  body  bo  the  real 
cause  of  R?vohition  of  the  smaller  bodies  revolving  round  it,  th« 
same  law  must  hold  good  for  the  secondary  systems  of  Jupitei 
Saturn,  and  Uranus. 

The  Earth  representing  the  central  body  for  our  Moon,  tl 
Moon's  sidereal  revolution,  2  7''-32i6,  is  almost  exactly  55  ib« 
Earth's  half-rotation,  12'' x  55=27''-5,  the  difference  between  the 
calculated  and  observed  values  being  only  o''-i784.  Prof.  NeW' 
comb  has  kindly  .sent  mo  his  celebrated  work  on  Ek-'lipses,  in  whic 
he  gives  the  value  of  the  lunar  cycle,  the  Saros,  as  6585''-3i2jJ 
Multiplying  i2''-593444  by  523  we  get  65S6-37i2,witha  differeno 
from  the  Saros  of  only  i''-0590,  or  0015  per  cent,  of  the  whole 
But  523=18  X  29+1,  or  the  Saros  is  equal  to  18  years  and  on 
half-rotation  of  the  Sun — a  most  interesting  relation  between 
motions  of  the  Moon,  the  Earth,  and  the  Sun. 

The  following  tables  give  the  data  for  the  other  secondary  sy 
terns  in  the  same  form  as  in  the  first  table,  and  likewise  show  ver 
close  coincidences  between  the  observed  and  computed  sid 
revolutions  of  the  satellites  : — 

*  Idenlionl  with  Mr.  Moiioli'i  formula. 


i 

I 

nu 

i 
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T 
I.  The  Jovian  System  :  -=4*  57"48'-S- 

2 
Sidereal  Bevolation. 

fi  *Aii;*.k             Iff            • *■ ^  DiflTerenoe. 

Satauite.             «.              ObMrved.             CJomputed.  0-0. 

hms                    hms  hm« 

1 9            4»  »7  J35«            44  ¥>  «*5  -»  «»  4»"99 

n »7            «S  '3  4»os            84  ax  445  +0  50  5«-55 

III 35           171  4»  3399          173   43  175  -1    o  4351 

IV II          400  3a  ii-ao         40X    a  a8-5  —  t  30  17*30 

The  largest  difference  being  5  per  cent,  for  the  first  satellite ; 
and  the  smallest  difference  being  0*4  per  cent,  for  the  fourth. 

T 
n.  The  Satomiaa  System :  -'^S*  7"  !*'• 

Sdereal  Bevolution. 

o.t.iiit.          V        "" *                      s  Difference. 

tweiute.          JM.           obeenred.  Computed.  0-C. 

hms  hms  hms 

Mimas 4          aa  57     5-4  ao  a8  48  -t-a  ai   I7'4 

Bneebdus  ...      6          3a  53    6-9  30  43  la  +a    9  54*9 

Drthys 9         45  18  %%-i  46    4  4S  — o  46  aa°4 

Dione 13          64  41     9*3  66  33  36  — o  5X  a67 

Rhea   ai        log  as  ir6  107  31  la  — o  53  59-6 

Titan  75         38a  41  a3-a  384    00  — i  18  36-8 

Hyperion    ...  100        510  39  a7-o  51a    00  — i  ao  33-0 

lapetus   37a       1903  54  17-0  1904  38  a4  — o  44    7'o 

The  differences  are  still  less  for  the  outermost  satellite  than  in 
the  Jovian  System,  being  only  0*03  per  cent,  for  the  revolution  of 
lapetus. 

T 
III.  The  Uranian  System:  -=5''-984. 

Sidereal  JSevolution. 

fl.t.iii>»  i»  ' " s  Difference. 

oaiemie.  «.         obserred.    Computed.  0-C. 

h  h  b 

Ariel 10  6o°50  59'*4  — o"66 

Umbriel  17  99*45  •o''73  — a*a8 

Titania 35  ao8'95  109-44  ~°'49 

Oberon 54  3»3'i5  3i3'36  — o'xi 

Here  also  the  smallest  difference  is  found  with  the  outermost 
satellite,  Oberon,  for  which  it  is  only  0*07  per  cent. 

IV.  Neptunian  System. 

In  the  case  of  Neptune,  we  have  no  indication  of  its  rotation 
period,  except  from  the  photometric  observations  of  Maxwell  Hall 
m  Jamaica,  who  has  inferred  from  a  periodic  change  in  the  lumi- 
nosity of  the  planet's  disk  that  it  has  a  rotation  period  of  7''-92  ; 

T 
from  whence  —  =  ^'<}6.     The  sidereal  revolution,  fi,  of  the  satellite 
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of  Neptune  being  141''  2" 


44'- 2,  we  get 


'4'  -455^ 
3-96 


=3S"74. 


Taking  36,  the  nearest  whole  number,  ms  the  number  of  multiples, 
aud  dividing  the  time  of  revolution,  we  get 


T 

a" 


HiNss 


36 


=3'"9*94. 


a  little  Bmoller  than  Hall's  observations  give. 

From  the  close  accordance)  of  the  calculated  and  observed 
lution-times  it  would  appear  that  the  law  I  have  discoverud  is  a 
.general  one :  and  the  supposition  of  the   late  Director  Bruhns  is 
(confirmed  that  the  close  approximation  of  such  simple  relations 
■•8  astronomers  have  found  between  the  angular  elements  and  the 
'revolution   periods  of  the  planets,  such  as   Gauss,  for  instance, 
found  for  Pallas  and  Jupiter,  are  not  due   to  chance  and  are  not 
to  bo  considered  as  mere  curious  coincidences,  but  ax  reallj  ei- 
[pressing  a  general  law  governing  the  entire  solar  system.     It  is 
[clear  that  the  kw  of  multiple   half-rotations  in  the  periodic  times 
tof  the  planets  implies  that  commensurabilitj  of  their  sidereal  revo- 
lutions supposed  by  Gauss,  and  which  may  be  expressed  by  a  lai^ge 
number  ot  special  numerical  relations  amongst  the  planets  and 
their  satellites. 

Por  instance,  in  the  Jovian  system  we  find  the  following  mul- 
tiples : — 

9.         '7.         35.         81, 
whose  differences  are 

8,  18,         46, 

10,  28, 

.8, 

and  2x1+11=35  =  111. 
system  the  four  inner  satellites  give 


and  9xI=8i  =  rV, 

Similarly,  in  the  Saturnian 
a  series  of  multiples  as  follows 


aud  a  large  number  of  relations  may  be  formed. 

3X      1=    I2  =  2X    11;       3X1+   II=iS  =  2Xiri; 

I  +  III=i?=IV: 
i6x    IT=96  =  V  +  Vl; 
62  X  U=V11L 


3X 


U=   18=2  x  III; 


7X  m=  63  =  3  X    V 
VU=3oo=4X  VI 


3X 


In  the  Uranian  system  we  get  likewise: — 


6(1  +  HI  )=  270=5  X  IV 


5xlI  =  85=5xI+UI| 


3x111      =ios  =  3xll+lV;    7X    1=70  =  ; 


III. 
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The  series  fonned  by  the  multiples  of  solar  half -rotations  for  the 
inner  planets  Mercurj,  Venus,  and  the  Earth, 

7,         i8,         29, 

may  be  represented  by  a  formula  very  similar  to  Bode's  well-known 
law: — 

7=1x4+1x3; 
18=3x4+2x3; 
29=5x4+3x3- 
This  series  has  no  conceivable  continuation  upwards,  and  no 
body  is  as  yet  known  to  fill  in  any  way  the  interval  between  the 
Earth  and  Mars.     It  seems  therefore  improbable  that  more  planets 
will  be  found  between  Mercury  and  the  Sun  or  between  the  Earth 
and  Mars.    In  my  work,  '  The  Meteorology  of  the  Sun  and  its 
System,'  I  have  tried  to  show  that  the  contrary  is  the  case  with 
the  group  of  minor  planets,  for  which  there  is  a  large  number  of 
multiples  still  outstanding  between  the  lowest  and  highest  number 
of  multiples  corresponding  to  the  sidereal  revolutions  of  the  nearest 
and  furthest  planetoids  from  the  Sun  as  yet  known. 

Tours  truly, 
Henm,  1887,  Sept.  17.  Ch.  V.  Zenqeb. 

[We  fear  that  Prof.  Zenger's  figures  are  leai  oonfincing  than  he  thinks.    His 

T 
Tesiduals  should  auiely  have  been  compared,  pot  with  B,  but  with  -.    It  is 

dear  that  if  anv  two  numbers  be  taken,  however  wholly  unounneeted,  the  re- 
mainder, when  the  first  is  divided  by  the  second,  cannot  exceed  half  the  divisor. 

T 
Bat  Prof.  Zenger's  residuals  frequently  approach  -,  and  on  the  average  are  not 

4 
T  T 

very  different  from  ■:,  as  should  be  the  case  if  B  and  ~  were  two  wholly  inde- 

o  X 

pendent  quantities. — EoiToas.] 


NOTES. 

Nsw  Yabiable  Stabs. — The  Sev.  T.  E.  Espin  sends  us  the  an- 
nexed particulars  respecting  the  following  new  variable  stars : — 


D.M. 

B.A.  1 88s.  1      Deol. 

Variation. 

Per-. 

1888. 

y.Gassiop. 

•  Tauri... 

Aquihe 

t    Cygnus 

-f47°I'o.i94 

h   m 
0  3955 

4  »«»5 
18  31-52 

0    1 
+47  37-6 

+  15  507 

+8  435 

Mav. 
8-5 

8'» 
6-5 
7-1 

Min. 

I+O 

130 

90 
14-0 

days. 
a6o± 

j6o± 

JIO± 

Mat. 
May  I 

B£ar.i7t 

Feb.  18 

+8°  No.  3780 

*  Vogel  (Astron.  Obs.  zu  Potsdam,  ii.)  No.  594. 

t  Dun-Echt  Circular, No.  143,  ig*  sS"  i5'-»«,  +49"  43'  4o"-4,  1887.0. 

}  Min.  1888  Sept.  16. 


1  ■' 
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The  uatk  Pbof.  KnicniioFr. — Thej 
of  Prof.  Gustav  Robert  Kirchhoff  deprt 
of  the  investigator  to  whom  it  chiefl) 
nauie  will  ever  be  most  readilj  remeDib 
couoection  with  it ;  for  though  Kirchha^ 
are  but  a  portion  of  his  work  for  Bcienca 
were  engaged  in  the  same  field  both  bei 
time,  it  was  the  publication  nf  these  i 
great  work  on  the  solar  spectrum,  wfai 
attention  of  the  scientitic  world  to  sptfi 
out  fresh  and  unhoped-for  possibilities  I 

Prof.  Kirchhoff  was  63  years  of  age  I 
having  been  bom  on  March  12,  1824 
Extraordinary  Professor  in  Breslau  firq 
fessor  of  Physics  at  the  University  of 
1874.  WTi list  here  he  sustained  a  serifl 
aSected  his  health,  and  eventually  incap 
1874  he  became  Physical  Professor  at  n 


V  or  flII 


Thb  Ptlkowa  Cataixxjus 
Bauskluiid*  has  compared  the  star-plj 
those  of  the  other  existing  Pulkowa  | 
Herr  Bombere's  as  yet  unpublished  c4 
from  obaervations  made  with  the  MeridI 
1 87  4- 1 880,  as  well  as  n-iththe  catalogit 
Boss.  Remarking  that  the  places  of  tj 
independent  ('  OI«ervatory,'  Vol.  ix,  p< 
comparisona  show  that,  at  all  events  in! 
astronomers  as  are  those  attached  to  ' 
the  problem  of  the  determination  of  the 
can  be  very  satisfactorily  solved,  but  thi 
of  absolute  positions  is  in  a  %-ery  dl 
Pulkowa  determinations  of  the  Equi 
and  1865  differ  by  as  much  as  ol 
^t!quinoetura  fiir  iS65"o  *).  And  ' 
declinations  of  the  Pulkowa  Catalogut 
Boss's  Standard  Catalogue  shows  the , 
Pulkowa  positions  for  stars  south  of  th< 
finds  that  the  probable  error  of  a  B.A 
for  Deo.  60"  to  30°,  +o'-048,  and  for  B 
and  that  the  probable  error  of  a  declinal 

Herr  Seyboth  t  has  also  compared  < 
Catalogue  for  1855  with  those  of  tbeOt 
agreement  being  very  satisfactory  consi 

*  Metanm  Math^matiqun  et  Aitronomiqfl 

Iui(>vrial<>  dc  St.  I'elcmbuunt,  Tonie  ri.  pp.  561 

t  Aflronomu.ko  NaohncCten.  Kj.  aSog.        1 


Notes. 
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r 
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^^endent  character  of  the  results,  except  for  those  stars  which  are 
unfavoumbly  placwl  for  obsenationat  either  observatory.  From  a 
compariaon  of  the  places  of  the  fundamental  stars  only,  Herr  Sey- 
both  duds  for  the  probable  error  of  a  difference  in  H.A.  and  de- 
clination +  o"029ftnd  +o"'4t  respectiTely  :  and  taking  t!ic  probable 
errors  of  the  PulkowapTacea  to  be  in  li.A.  +o*'020  and  in  declination 
+o"'i5,  there  results  for  the  probable  errors  of  the  Capo  Catalogue 
phtcce  +o*'02i  and  +o"'38  in  E.A.  and  declination  respectively. 


PtrBLICATI0?f8  or  THE  WASHBUHlf  OnsEnTATonv. — It  wiil  bo 
remembered  that  Prof.  ITolden  left  the  Wasliburn  CJUstTvatory  in 
the  winter  of  18S5,  to  assume  the  directorship  of  the  Lick  Obser- 
vatory and  the  presidency  of  the  University  of  California.  Prof. 
Davies,  of  the  L  niversify  of  WiMcoiisin,  lias  had  temporary  charge 
of  the  Observatory  pending  the  appointment  of  Prof.  Holdeu's 
successor,  and,  of  course,  has  only  been  oble  to  give  to  it  such  time 
and  general  attention  as  were  compatible  with  the  efficient  dis- 
charge of  his  other  duties.  Under  theat?  circumstances,  it  is  not 
surprising  that  no  new  work  of  any  magnitude  has  been  undertaken 
since  the  completion  of  the  303  star-list  for  the  '  Astronomische 

tGt'.soUschaft,'  wliich  was  planned  and  nearly  completed  by  Prof, 
llolden.  The  volume  before  us,  No.  V.  of  the  PublicatiouB  of  the 
AVosbburn  Observatory,  contains  the  record  of  the  work  don» 
chiefly  during  the  year  ending  April  1S87,  which,  with  the  meridian- 
circle,  was  almost  entirely  confined  to  an  elaborate  investigation  of 
the  latitude,  of  the  instrumental  errors  of  the  instrument,  and  of 
refraction ;  whilst  with  the  equatoreal,  observations  of  double 
stars,  of  Sappho,  and  of  Comet  h,  1SS7  (Brooks),  were  obtained. 
An  index  of  stars  in  Airy's  six  Greenwich  Catalogues  not  found 
in  I'lamsteed  has  been  prepared  by  Miss  Lamb,  one  of  the  obser- 
vatory assistants.  This  inde.x  forms  a  considerable  part  of  the 
volume,  and  has  been  prepared  according  to  the  general  plan 
suggested  by  Argelander  (V.   J,  S.  Bd.  vi.  Heft  2),  the  object 

^ being  to  save  the  computer  the  labour  of  looking  through  all  the 
catalogues  when  searching  for  a  star  which  is  tolerably  sure  to  bo 
bi  one  of  them.  In  the  case  of  Floiusteed's  stars,  this  labour  is  so 
seldom  required  that  it  seems  unnecessary  to  include  them.  Miss 
Lamb's  paper,  which  contains  referenc(!s  to  some  3000  stars,  is  one 
which  will  be  very  useful  to  the  practical  astronomer.  The 
promptitude  with  which  this  volume  has  been  printed  and  ])ub- 
lished  deserves  a  word  of  commendation :  it  is  in  marked  contrast 
to  what  obtains  in  some — indeed  in  most — other  observatories. 


SorTHEBU  Double  Stabs. — In  the  '  Montldy  Notices'  for  Jane 

1887  some  measures  of  double  stars  recently  made  at  the  Sydney 

I  Observatory  are  published.      A  good  deal  of  attention  has,  of 


Aagle. 

202"0S 

i5"'oi 

303   '61 

14    89 

201  74 

15  '04 
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course,  been  paid  to  a  Cenfauri,  tho  mean  of  22  measures  and  its 
corajjarison  with  places  computed  from  ( I.)  Downing's  Orbit 
(period  =76  years)  and  (11.)  Powell's  Orbit  (period  =87  yean), 
ail  given  by  Mr.  Powell  in  '  Monthly  Notices,'  April  1886,  page 
340,  being  as  follows : — 

Epi>ch. 

Obwned    i S86'49S 

Computed   (I.)  ..      j886-27s 
„         (II.)..      1886-375 

It  evidently  will  not  be  possible  to  decide  which  of  tlicse  periods 
is  the  more  correct  for  some  years  to  come. 

Another  interesting  object  which  has  been  measured  several 
times  at  Sydney  is  y  CoronsB  Australis.  The  most  satisfactory 
orbit  of  this  binary  hitherto  publi.vhed  appears  to  be  that  of 
Mr.  Gore  ('  Monthly  Notices,'  Jan.  1886),  the  time  of  periastron 
passage  given  in  which  falls  very  near  the  mean  epoch  of  the 
Sydney  measures,  as  the  following  comparison  shows : — 

Epoch.  Angle.  DiAtano^ 

Observed    1886-615  200-59         i"-4S 

Computed  ....      1886-53  [=T]  196  -7  i  -13 

These  Sydney  measures  and  those  made  by  Messrs.  Stone  and 
Wilson  at  Cinciuuati,  in  1881  and  1883,  published  in  the  '  Oi)ser- 
vatory,'  Vol  ix.  jMtge  234,  are,  so  far  as  we  know,  the  only  obser- 
vations of  y  Coronae  Australis  which  have  been  put  on  record  since 
the  publication  of  Mr.  Gore's  orbit.  It  is  possible,  however,  that 
other  observations  may  have  been  made  during  tliis  period,  and,  if 
so,  we  hope  that  they  will  be  published  without  unnecessary  delay. 
At  all  events  we  trust  that  astronomers  who  are  favourably  situated 
for  observing  this  double  star  will  not  neglect  to  do  so  during  the 
present  critical  period  of  its  history. 

The  Deaubors  Obsertatobt. — Prof.  Hough's  Beport  for  the 
two  years  ending  May  )  887  has  been  received.  During  this 
i)eriod,  as  heretofore,  standard  time  has  been  furnished  to  the 
city  of  Chicago  and  the  Board  of  Trade.  Meridian  observations 
for  time  have  been  made  whenever  prai-ticable ;  on  the  average 
there  has  been  a  time  determination  every  two  tlays.  The  work 
with  the  great  equatoreal,  as  in  former  years,  has  l)een  confined  to 
difficult  double  stars,  the  planet  Jupiter,  and  some  miscellaneous 
observations.  During  the  two  years  to  which  the  Report  refen, 
Prof  Hoiif^h  (who  appears  to  be  now  working  single-handed)  has 
discoverwl  and  measured  130  new  double  stars,  the  majority  beiing 
difficult  objects,  and  a  considerable  number  of  which  will  prove 
interestine,  owing  to  the  closeness  of  the  components,  45  of  them 
having  a  distance  less  than  o"-5  and  1 1  having  a  distance  betwii^n 
o"-5  and  i"-o,  whilst  the   remainder  belong  to  the  class  of  stars 

ving  very  minute  commnions.     The  companion   to  Sinus  has 
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been  measured  oa  12  nights  iu  1886  and  7  nights  in  1887,  with 
mean  results  :  1886-144, angle  =  28"7,  di8tan(.'e  =  7"-2t  ;  i887'i95, 
angle=23^-7,  di8tauce=6"'78.  The  planet  Jupiter  has  been  sys- 
tematically observed,  with  special  reference  to  the  great  Red  Spot. 
The  ring-form  of  the  spot  has  continued  up  to  the  present  time, 
though  its  colour  has  changed  materially  from  year  to  year,  and 
during  the  last  three  years  Prof.  Hough  has  at  times  found  it  to  bo 
■0  faint  aa  to  be  scarcely  visible.  Four  sketches  of  the  planet, 
exhibiting  the  salient  features  seen  on  the  disc  on  1SS6,  March  5 
and  6,  Alay  2  and  7,  are  reproduced  in  the  Report.  Other  obser- 
vations which  have  been  made  with  the  e<iuatoroal  are  measures  of 
the  relative  position  of  the  Nova  in  Andromeda  and  the  nucleus 
of  the  nebula  (the  mean  result  for  i88s"74o  being,  angle=25o°7, 
di8tance=  is"'86),  observations  of  Saturn,  of  Comets,  and  photo- 
graphs of  the  Moon,  including  photographs  of  the  partial  eclipse  of 
the  Moon  on  September  23,  1885.  The  appeivdices  to  the  Report 
include  a  catalogue  of  209  new  double  stars  discovered  by  Prof. 
Hoagh,  also  published  in  the  '  Astronomische  Nachrichteu,'  Nos. 
2778-9,8  catalogue  of  Nebula?  found  at  the  Dearborn  Observatory 
1866-8  by  Prof.  Safford,  containing  108  entries,  and  the  description 
of  Hough's  printing  chronograph,  reprinted  from  the  'Sidereal 
Jfessenger'  (Observatory,'  Vol.  viW.  p.  442.) 

^^Tta  LATE  Joseph  Baxenpell,  F.R.S. — We  greatly  regret  to 
have  to  record  the  death  of  Mr.  Joseph  Raieiieii'll,  Senior,  which 
took  place  at  the  Observatory,  Birkdale,  Sfjuthport,  on  Friday, 
Oct.  7,  after  much  nevere  suffering.  Mr.  Baxendell  was  bom  in 
Manchester  in  181  g.  He  bad  but  moderate  educ.itional  advantages 
in  his  youth,  but  his  perseverance  and  desire  for  know  ledge  enabled 
him  to  overcome  all  difficulties,  and  he  acquired  a  considerable 
acquaintance  with  mathematics,  wliich  was  of  especial  service  to 
him  in  the  two  sciences  Astronomy  (to  which  he  had  been  devoted 
from  early  childhood) and  Meteorology  (to the  pursuit  of  which  the 
years  he  pa-ssed  in  a  seafaring  life  had  attr.ncted  him).  Mr.  Ba.\en- 
dell's  principal  original  researches  lay  chiefly  within  the  domain.s  of 
the  two  sciences  and  of  Sanitary  Science,  though  he  was  also  the 
author  of  a  large  number  of  papers  and  memoirs  relating  to  other 
branches  of  science.  He  contributed  twelve  papers  to  the 
•Monthly  Notices  '  of  the  R.A.S.,  sixteen  to  the  'Memoirs  of  the 
Manchester  Lit,  and  Phil.  Society,'  and  forty-seven  to  the  'Pro- 
ceedings,' and  numerous  others  to  the  '  Astronomische  Nachrichten  ' 
and  various  English  and  American  journals  ;  and  for  some  years 
prior  to  his  death  he  frequently  published  articles  in  the 
'Observatory.'  He  was  the  discoverer  of  eighteen  new  variable 
and  temporary  stars;  and  the  variability  of  many  of  the  former 
was  ascertained  from  observations  he  made  \i  ith  reflecting  telescopes, 
the  specuIfB  of  which  he  hud  himself  cast,  ground,  and  polished. 
In  1884  he  was  elected  a  Fellow  of  the  Royal  Society,  an  honour 

^ktirely  unsought,  and   therefore  doubly    valued   by    him  in  his 
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declining  years.  He  wsa  likewise  a  Fellow  of  the  Boa'bI  Astro- 
nomical Society  and  corresponding  member  of  the  Koyal  Society  of 
Konigsberg,  and  of  the  Scientific  and  Literary  Academy  of  Palermo, 
Ou  the  death  of  the  Kev.  U.  U.  Jones  in  1859,  he  woe  appointed 
Astronomer  to  the  Manchester  Corporation. 


New  MraoR  Plakets. — A  new  minor  planet,  No.  270,  was  dis- 
covered by  Dr.  C.  H.  F.  Peters,  of  Clinton,  on  Oct.  8.  This  ia 
the  47th  discovered  by  this  observer.  Another  planet.  No.  271, 
was  discovered  on  Oct.  1 6  by  Dr.  Knorre,  at  Berlin,  being  his  fourth 
discovery. 
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[EETLXG  OF  THE  EOYAL  ASTRONOMICAL  SOCIETY. 

Friday,  November  ii,  1887. 

J,  W.  L.  Ol,Ai8UEB,  M.A.,  F.E.S.,  President,  in  the  Ciiair. 

Stcrttaritt :  E.  B.  Knobei,  and 

Lieut.-Col.  ti.  L.  Tupman. 

Col.  Tupman  announced  that  1  74  presents  bad  been  received  since 
lite  last  Meeting;  nnioiii^st  thrm  the  Efport  of  the  Transit  of 
"Venus,  1882,  and  the  voluminous  ri']iort  of  the  (Jerman  obscrvatioiiH. 
From  Dr.  Htroobant  we  have  a  brochino  in  «hiih  lie  discusses  all 
the  recordi'd  obfervations  of  the  suf(j)osed  witclhte  of  Venus.  He 
hows  clearly  that  in  nearly  every  case  the  observations  can  be  ex- 
lained  by  the  presence  of  stars.  There  \»  from  Admiral  Mouehez 
the  report  of  the  Photopraphic  Conference.  We  have  also  part  of 
the  first  volume  of  Messrs.  Jloii/.oau  and  Laueastcr's  '  liibliojjjraivhio 
^•nerale  d'Astronouiie,'  and  rrtnn  Dr.  Ginild  vol.  vii.  of  the  Cordoba 
bservotious.  Our  Fellow,  Mr.  Eoberls,  has  presented  some  more 
photographs. 

A  vote  of  thank.s  was  voted  to  the  donors. 

Mr.  Knohel  said  that  on  the  occasion  of  presenting  an  address  to 
;he  Queen,  the  opjiortunity  was  taken  of  asking  her  Majesty  to 
ign  our  book  as  j'atron  of  the  Society.  He  had  uiiieh  pleasure  in 
unouncing  that  the  Queen  graciously  coin])lied  with  the  reijuest. 
he  book  wa^  fxhibited  to  Mie  Meelin;;. 

Thf  Pngiileiit  iben  read  two  IcflerM,  one  from  Mr.  Isaac  Koberts 

iffering  to  su[jply.  to  any  Fellows  of  the  Society,  such  photographio 

logntives  as  would  cnabK.'  llieni,  with  the  aid  of  a  micrometer  and 

icroscope,  to  obtain  valuable  astronomical  information  on  stellar 

mrullax,  &c,,  without  Uu\ing  to  expose  themselves  to  the  wenther. 
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He  merely  stipulated  that  the  results  should  he  present-Ml  to  the 
Meeting  iu  a  fonn  .ico«?ptable  to  the  Couucil.  The  olber  Ititter 
(from  Admiral  Eyder)  wa«  as  follows : — 

Memorial  to  Uu  laU  Admiral  Sir  C.  F.  ShadweU,  KJ...B. 

WeUswood  Huufc.  Tonjuiij, 
Sept.  16.  i%%T. 

Tkt  StertUirif  iij  the  lloyal  Astiononikal  Societi/. 

Sir, — I  have  been  requested  bv  the  Committee  (of  which  I 
BID  Chairman )  for  carrring  out  the  above  object,  to  inform  you  ili»t 
with  the  cordial  approval  of  the  rx)nls  Comuussiom^rd  of  the 
Admiralty,  who  svill  request  the  llydrogmpher  to  award  tbi' |)ri;« 
KDiiiially,  a  fuud  is  being  raise<l  with  the  object  of  |)erpctu.%tingllie 
memory  of  the  late  Admiral  Sir  C.  F.  ShaiKvell.  K.C'.B.,  bv  an 
annual  prize  consisting  of  Marine  Surveying  Instruments,  to  be 
offered  for  the  most  useful  Marine  Survey  carried  out  aiiJ  "  pm- 
jecte<l "  by  an  officer  of  not  higher  rank  than  Lieutenant  while 
employed  on  the  Gfntral  Service — not  the  Marine  Surveying  Ser- 
vice. 

Admiral  Sir  C.  F.  Shad  well  waa  distingui8he<l  in  the  Roy»l 
Navy  in  many  ways — for  gallantry  and  all  officer-like  quabtin, 
and  especially  for  hia  devotion  to  Marine  Surveviug  and  Nautiwl 
Astronomy,  ou  which  latter  subject  he  published  a  most  valuable 
series  of  books. 

Our  Committee  are  under  the  impression  that  the  Members  of 
the  lloyal  Astronomical  Society  might  like  to  !«  iiffonUnl  an  ir)ipor- 
tunity  of  aiding  our  object,  which,  if  liberally  supported,  will 
connect  Sir  C.  F.  Shad  well's  name  with  an  effort  to  encoani^e 
young  officers  to  become  good  pratAical  Marine  .Surveyors,  with 
which  must  necessarily  lie  combined  a  sound  knowledge  of  Nauttol 
AslroHorni/.     We  have  received   £100,  and  hope  to  inereuo  the 

I  fund  to  £1000,  the  interest  of  which  will  be  sutlicieut. 
I  I  am,  your  oliedient  Servant, 

L  Alfred  P.  Htokb, 

I  Admiral  «J  tlu  FUtl. 

P.S.— The  Rev.  J.  B.  Harlwrd,  Chaplain  of  the  Fleet,  is  ourlioa. 
Secretary,  and  our  Bankers  are  Driunmond  &  Co. 

Dr.  E.  J.  Spiltn  read  a  paper  on  the  ni>peamnces  presented  by  the 
satellites  of  Jupiter  during  transit,  with  a  photometric  estimation 
of  their  relative  albedoes  and  of  the  amount  of  light  reflected  from 
different  portions  of  an  unpolished  sphere. 

He  observed  that  since  the  discovery  of  the  satellit<is  in  1610, 
astronomers  had  been  puzzled  by  the  behaviour  of  the«e  objects, 
and  the  pni-sent  pajier  was  restricted  to  the  appearances  piveeuted 
by  the  satellites,  more  especially  in  tninsit.  Those  appoaranoea 
were  summarized  as  follows: — The  4th  was  fainter  than  the 
others  on'  approaching  the  limb  of  the  planet ;  bright  for  the  first 
ten  or  fifteen  minutes  of  transit,  lost  for  about  tlie  amw  i 
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appearing  uh  a  dark  spot.  The  3rd  was  sometimes  lost,  then 
Igun  appenririg  as  it  dark  spot ;  at  other  times  it  remained  wliito 
jduring  the  whole  of  the  transit.     Marahii  saw  tx)th  appearances 

far  back  as  1707,  and  these  in  the  game  month.     The  2nd  was 
ways  bright  during  transit,  its  brilliancy  Iwing  least  affected  on 

pruachin^c  contact.     The  ist  after  beanning  lost  usually  turned 

«?  of  the  shades  of  grey  to  black. 

Attention  was  called  to  the  peculiarity  of  the  second  satellite, 

t  the  statement  was  tnie.  for  in  all  the  un])ublished  observations 
hieh  he  had  received  in  n»[)ly  to  a  s[)ecial  reijueMt,  no  abnormalities 

re  forthoon)ing  concerning  this  satellite.  At  first  it  was  hoped 
occulting  eyepiece,  already  shown  to  tin-  Society,  would  prove 
ii*e  in  cutting  off  the  background  of  Jupiter,  but  diffraction 

eiiotuena  prevented  its  use  when  tho  shutters  were  suiliciently 

««-<d. 

In  1886  it  was  thouglit  that  experiments  on  tho  effects  of  con- 
t  might  be  cfU'ried  out  to  ascerliiin  the  pro])ortions  of  light 
hich  two  Ixwlics  must  poswess,  so  that  the  smaller  should  appear 
rey  or  black  when  sufn-rimposed  on  the  larger,  and  it  wa-s  also 
loped  that  if  the  facts  and  figures  thus  experimentally  obt;uned 

rri'sponded  with  the  allx-does  of  the  satellites  themselves  as  com- 

ired  with  Jupiter,  it  would  be  not  unreasonable  to  susjx'ct  that 

le  abnormal  apiK-arances  presented  by  the  real  satellites  defended 
on  functional  idiosyncrasies  of  the  eye  itself,  rather  than  upon 
physical  peculiarities  of  the  Jovian  system.  Time  would  not  allow 
bim  to  describi}  in  detail  the  experiments  which  he  !ind  made,  and 
he  hoped  that  if  his  remarks  appeared  somewhat  disjointed,  due 
allowance  would  ho  made.     It  was  not  easy  to  epitomize  them. 

Small  disks  of  different  lintings  with  Indian  ink,  representing  the 

.telliles.  were  superimposed  on  larger  ones  of  various  sizes  of  pure 
white  earilboard,  and  it  wns  found  that,  with  certain  restrictions, 
the  differi'nce  in  allx-do  lietween  the  smaller  and  the  larger  caused 
the  grey  and  black  ap])earances,  and  thnt  they  «  ere  not  due  to  any 
difference  in  the  quantity  of  light  reflected  by  either.  For  a  moon 
to  np]>ear  grey  or  black,  a  difference  in  alliedo  was  required  of  "42 
in  tlie  first  case,  and  of  "87  in  the  second,  whilst  moons  of  a 
upt-rior  all)edo  remained  white  during  transit.  Further,  the 
effiM;t  of  one  moon  approaching  another  was  gone  into,  and  the 
fading  of  the  snniller  was  likewise  found  to  be  in  direct  proportion 
to  the  relation  its  albedo  liore  to  that  of  the  greater,  and  in  noway 
conn«'cted  with  the  amount  of  light  reflected  by  either.  The  effects 
on  the  appearances  of  tho  same  little  moons  when  in  transit  over 
different  portions  of  a  sphere  were  also  studied,  and  strange  as  it 
may  seem,  the  whole  of  tho  phenomena  of  a  dark  transit  was  com- 
pletely reproduced,  and  this  caused  mudi  surprise,  seeing  it  was 
iirought  about  |iy  such  simj)Ie  means.  The  concluding  ex|)eriment8 
consisted  in  photometrically  ascertaining  for  the  first  time  the 
rt'fiective  ability  of  different  portions  of  an  unpolished  sphere  by 
two  methods,  both  giving  very  accordant  results. 
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The  nielhod  of  obtaining  the  albcdoes  was  then  allnderl  to,  fur 
much  dJITiciiUy  had  been  exptTJeiiced  owing  to,  first,  the  asrer- 
taiiiing  of  the  amount  of  light  lost  iu  the  use  of  a  certain  diiiphragra 
necessarily  emi)loyi'd  in  wi'd^ing  Jupiter,  but  this  was  remedied 
through  an  ingenious  SHgge>*lion  by  Mr.  Phunmer;  and,  secondly, 
because  there  was  something  peculiar  iu  comparing  wedge  ex- 
tinctions of  points  of  light  with  objects  of  sensible  area.  Capt. 
Abney,  however,  pointed  out  to  him  a  means  of  solving  the  dilH- 
culty  by  suggest  ini;  the  use  of  little  holes,  wedging  and  calculating 
their  capacity  for  triinsmittinp  light.  This  he  did,  and  it  re^iulted 
in  proving  that  the  wedge-extinctions  were  subject  to  a  svstematic 
error  of  -83  mag.  Apiilyiug  this  correction,  the  resulting  albedoe* 
came  out  almost  in  direct  accordance  with  those  obtained  br 
Prof.  Pickering  with  an  entii-ely  different  instrument,  which,  toB»y 
tlie  least,  was  interesting.  Dr.  Spitta  then  mitde  a  few  remarks  on 
the  diHiciilty  of  mnkiiig  small  holes,  and  closed  his  papt-r  by  Re- 
minding the  Fellows  that  as  the  resulting  albedoes  of  the  sateliites 
would  be  found  to  comply  with  the  requirements  of  the  experi- 
ments, it  was  more  than  prohaliie  that  the  peculiar  phenomena 
presented  by  the  satellites  iu  transit  were  due  to  functional  idio- 
syncrasies iu  the  eye  rather  ihaji  to  physical  pecidiarities  of  the 
Jovian  system. 

Mr.  I'luiiDiirr  said  l!ic  subject  that  Dr.  Spitta  has  brought  hefont 
the  Society  is  especially  iitfcresting  to  me,  since  he  has  employed 
the  we(lgc-plnil(itiicti>r.  an  instrument  with  which  I  ha\e  had  much 
to  do,  nnd  wliich  1  believe  capable  of  great  accuracy.  The  avrira 
of  obsiTMitions  by  Dr.  S[iilta  is  the  longest  executed  outside  the 
Oxford  Observnttiry,  and  1  have  nmch  pleasure  in  noticing  that  he 
has  by  his  great  care  reached  a  superior  accuracy  to  ourselves. 

Prnf.  I'litchiml  rend  a  paper  on  "  Further  Researches  on  Stellar 
Parallax  by  the  Phologrnpliie  ilethod."  lie  said:  In  niv  hist 
cxjmmunication  to  the  SiK-iety,  1  gave  the  results  of  an  inrestiga- 
tion  of  the  parallax  of  the  two  components  of  61  (.'ygni.  each 
being  referred  to  four  comparison  stars  iudependentlv.  These 
eight  indepen<lent  results  cohere  in  a  very  remarkable  uiauner, 
and  together  funn'sh  a  mean  value  of  the  parallax  identiml  with 
that  derived  from  the  detcrmiTiations  of  Uessel  and  subsequent 
astroiiuniers. 

I'^ncuuraged  by  the  hop)?fulness  of  this  new  method,  I  entered  on 
the  discus-iiou  of  the  parallax  of  fi  Cassiopeia- and  of  the  Polo  Star. 
The  iieie»^sity,  however,  of  improving  the  mechanism  of  the  De  L> 
Hue  eipiatoreal,  now  much  worn  by  long  and  honourable  service, 
greatly  iiitiMTupted  the  continuity  of  the  work.  Aideti  by  t)i« 
continued  generosity  of  the  original  donor  (Dr.  De  La  Itue)  this 
instrument  was  ultimately  restored  to  very  effective  order  bv 
Wr.  iSimnis,  and  since  its  restoration  the  research  \xtui  continued 
without  a\oidablo  interruption. 


On  each  of  tifty-fhree  nights,  four  photographic  plntea  1 
taken   of  ft   Cassiopeia'.     The  exposures  varied  trom  five  to 
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minutes.  About  three  per  cent,  of  these  plates  were  found  to  be 
injured  and  unsuitable  for  the  inquiry.  This  number  of  defective 
plates  ia  so  small  that,  in  the  work  to  be  presently  described,  J 
have  adopted  the  method  of  taking  two  impressions  on  the  same 
plate,  slightly  moved  in  position,  and  in  this  way  both  labour  and 
expense  are  economized.  The  details  of  all  these  researches  will 
in  due  time  be  published  by  the  University  in  a  third  fasciculus 
of  their  observatory  proceedings.  Awaiting  this  publication,  I 
here  give  simply  the  results  of  the  investigations. 

Two  suitable  stars  (here  called  A  and  B)  were  selected  as  com- 
parison stars  of  approximately  the  eighth  and  tenth  magnitude. 
The  resulting  parallaxes  are  as  follows  : — 

From  Star  A  jr=o"-osoiio""027o 
From  Star  B   «•=©  •0211+0  '0235 

If  a  correction  to  the  adopted  proper  motion  of  ;i  be  omitted,  then 
the  respective  values  are 

From  Star  A  jr=o"-o677 
From  Star  B  7r=o  -0429. 

These  parallaxes  are  extremely  small,  and,  taking  into  considera- 
tion the  large  proper  motion  of  /i  Cassiopeite,  are  interesting. 
Bcssfl  in  1816  investigated  the  parallax  of  this  star  by  means  of 
differences  of  right  a'icension  on  seventy  nights,  but  he  arrived  at 
a  negative  value  of  o"-i2.  It  is,  however,  both  proper  and  in- 
teresting to  remark  that  this  research  and  its  result  apply  to  a 
time  long  anterior  to  the  introduction  of  the  heliometer  m  1836. 
In  1856  Prof.  Otto  Struve  obtained  a  parallax  of  this  star  by 
means  of  raiorometrical  comparisons  amounting  to  o"'342 ;  a 
quantity  well  within  the  compass  of  Bessel's  method  in  1816. 

On  reviewing  the  laborious  processes  adopted  for  the  parallaxes 
of  the  foregoing  stars,  it  occurred  to  me  that  it  would  be  a  matter 
both  of  interest  and  importance  to  inquire  what  results  would  have 
been  obtained  had  the  measures  been  confined  to  a  few  nights  only, 
when  61  Cygni  and  /•  Cassiopeia)  wore  respectively  at  their  greatest 
and  least  apparent  distance  from  the  comparison-stars  selected. 
Accordingly,  this  method  was  applied  first  to  61  Cygni,  where  the 
nights  of  maximum  and  minimum  distance  were  selected  from  the 
entire  group  of  89  nights.  The  result  was  a  parallax  of  o""4o89 
as  compared  v»ith  o"'432i  from  the  entire  series. 

Encouraged  by  this  result,  the  number  of  nights  selected  was 
still  further  experimentally  reduced  to  five  nights  in  the  case  of 
[t  CassiopeiiB ;  and  these  gave,  relatively  to  the  two  comparison- 
stars  mentioned  above,  the  respective  parallaxes  of  o"'055  and 
o"'095,  in  place  of  o"-o5o  and  o"-02r.  The  probable  errors,  how- 
ever, as  was  to  be  expected,  were  sensibly  increased. 

Bearing  in  mind  the  unavoidably  approximate  character  of  even 
the  most  elaborate  investigations  of  stellar  parallax,  and  especially 
when  set  side  by  side  with  the  result  obtained  from  this  curtailed 
method,  I  have  been  induced  to  abandon  the  very  laborious  pro- 
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cesses  applied  to  6i  Cygtii,  and  honcefa 
to  five  nights  in  each  of  four  periods  a 
position  of  the  parallactic  ellipse.  It  j 
the  pai-alliixes  of  from  ten  to  tifteen  sti 
mined  within  the  year.  I  propose  to 
first  instance,  systematically  to  all  tha 
i^  and  2^  wliich  attain  at  Oxford  a  so 
it  is  already  in  course  of  applicntio] 
y  and  €  Cygni.  Forming  my  expectal 
the  past,  I  am  led  to  hope  that  the  pal 
by  this  method  will  be  obtained  whene* 
thirtieth  of  a  second  of  arc.  For  I  Rn 
from  four  cases,  that  the  probable  errt 
probable  error  of  a  "  distance,"  does 
second  of  arc  :  and  inasmuch  as  the  s< 
the  panvllax  derived  from  the  solution 
is  3""6,  the  probable  error  of  a  pal 
thirtieth  of  a  second. 

Certain  cosmical  relations  cannot  I 
from  the  parnllaxes  of  numerous  sti 
cla»fen  of  approximate  parallax  n-ill  ^ 
what  more  accurate  determinations  ia 

1  bad  hoped  to  liave  complet»;d  by  tt 
of  the  Parallax  of  Polaris  by  the  more 
6 1  t'ygni.  The  serious  interruption! 
alluded  to  necessitate  the  continuance 
next.  Meanwhile  I  may  mention  thi 
selected  nights  h.is  given  a  parallax  ai 
which,  according  to  Mr.  Maxwell  I 
(o"'043)  of  all  the  determinations  mai 

Capt.  W.  Xohh  then  rend  a  paper  on  " 
of  his  Observatory."  This  paper  waa, 
to  young  astronomers.  When  setting', 
mined  his  latitude  and  longitude  to  be  J 
resijcctively,  and  these  quantities  he  C 
During  that  year  a  survey  of  the  soul 
a  henrh-ninrk  was  cut  on  one  of  his  g 
a  good  opportunity  of  checking  his  poe 
for  the  latitude  and  longitude  of  the  I 
values  Si°o'  52"  N.  and  4'  25"  R 
accurate  until,  from  various  causes,  ha 
he  again  «rote  to  the  Ordnance  Surw 
the  following  position: — latitude  50^ 
4'  i4""9  E. ;  triangulating  from  whicl 
of  his  transit-j)ier  to  be  situated  iu  ( 
longitude  17' 11  sees.  E. 

I'rof.  I'rilchard  Btated  that  he  also  1 
of  his  transit-circle,  and  obt.iined  wh 
accurate  latitude  and  longitude. 
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made  a  inistoke  La  his  method  of  appljdng.  Had  he  stated  for 
hat  object  he  required  the  infomiatiou,  no  doubt  more  trouble 
ould  have  been  bestowed  on  it. 

Afr.  Crisunck  then  exhibited  some  photographs  of  several  Btar- 
groups  which  he  had  taken  at  Greenwich,  fjoiiie  were  taken  on 
'ane  and  others  on  curved  plates  with  a  Dallmeyer  objective, 
longing  to  one  of  the  TraiiBit-of-Venus  pbotoheliographs,  4  inches 
aperture  and  5  feet  focal  length,  mounted  on  the  telescope-tube  of 
the  Sheepshanka  equatoreal,  the  uipmtoroal-telescope  h*'iTig  used 
as  a  pointer.  The  photographs  were  taken  for  the  puqKise  of 
'  iteruiining  the  amount  of  distortion  at  different  parts  of  the 
ilate. 
Tlie  AMroiiomcr  litnjal.  These  photographs  have  nn  important 
ing  on  the  proposetl  photographic  map  of  the  heavens,  as  they 
dicate  that  it  may  b<!  practicable  to  obtain  an  available  field  of 
or  even  5^  in  diameter  on  Hat  plates  with  a  suitable  object- 
;las8.  Wishing  to  test  the  question  whether  a  larger  available 
Id  could  be  obtained  with  curved  plates  than  with  plane,  1 
r&nged,  in  concert'  with  Mr.  Criswick,  to  have  one  of  the  JJall- 
ineyer  4-inch  object-glasses,  of  60  inches  focal  length  (corrected 
for  photographic  rays),  mounted  in  a  square  wooden  tube  and 
attached  to  the  tube  of  the  Sheepshanks  telescope  ;  and  with  the 
combined  instrument  Mr.  tViswick  has  taken  these  successful 
photographs,  which  testify  to  the  great  skill  and  patience  he 
has  shown  in  the  instrumental  manipulations.  The  form  of  the 
Dttllmeyer  object-glass  is  peculiar,  the  llirit  being  outside.  It  is 
composed  of  a  flint  meniscus,  convexo-ojncave  (tlie  curvature  of 
"e  interior  concave  surface  being  nearly  double  that  of  the 
Wnvex),  and  of  a  double  convex  crown,  the  last  surface  being 
nearly  plane.  On  working  out.  the  radii  for  this  form,  required  to 
correct  the  spherical  and  chromatic  aberrations  tor  photographic 
rays,  1  fi.ud  that  the  theoretical  eiirvaturea  agree  sensibly  with 
those  arrived  at  practically  by  Dallmeyer. 

f  Home  photographs  were  also  taken  with  the  object-glass  re- 
Tersed,  i.  (.  with  the  crown  outside.  These  appear  to  bo  slightly 
inferior  in  extent  of  available  field  to  those  taken  in  the  normal 
position  with  the  flint  outside.  The  curved  plates,  which  have  a 
radius  of  22  inches,  and  are  6  in.  X  6  in.  square,  were  made  by 
Messrs.  Chance,  and  coated  by  Mr.  Leo  Atkinson,  of  Greenwich. 
The  results  with  them  are  fairly  sati.sfiVL'tory  ;  but  in  view  of  tho 
ifield  which  is  available  on  the  tlat  plates,  1  n.m  doubtful  whether 
he  gain  with  curved  plate.s  would  be  suiitcient.  to  coinpensat<>  for 
the  diiliculties  attending  their  use  for  such  a  work  as  the  photo- 
graphic map. 

1  may  add  that  Mr.  Turner  and  I  are  engaged  on  measurement.s 

of  the  platen  taken  by  ilr.  Criswick  (especially  of  the  Pleiades  in 

different  parts  of  the  Held),  with  reference  to  distortion  at  different 

distAuces  from  the  centre  of  the  held  and  with  different  exposuivs. 

Prof,  Fritduird  said  that  he  was  not  surprised  to  hear  that  the 
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Proceeding. 
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Astronomer  Royal  bad  arri»e(l  at  thd 
mejer,  for  he  knew  that  Uallineyer  wal 
work  out  his  curves  theoretically.  t 

Mr.  TnrHfr  read  a  paper  giving  a 
obtained  with  a  persounl-t'quntion  mti 
vatory,  Greeuwjch.  He  observe<l  Ihi 
eijuation  had  for  a  long  time  exercised 
aud  bad  been  considered  in  several 
Among  these  he  might  specially  meni 
had  arranged  an  instrument  for  ml 
subject,  and  had  carried  out  a  long  I 
uomer  Uoyal  had  recently  devised  a  I 
respects  superior  to  that  of  M,  Well 
that  the  transit-circle  telescope  was  * 
vations,  just  as  in  star-observing.  Thj 
an  account  of  the  first  complete  serit 
instrument,  the  subject  of  investigt 
personal  equation  with  the  change  in 
the  star  observed.  M.  Wolf's  experil 
conducted  by  himself,  and  thus  did  n( 
g(?neralization  as  those  at  Greenwio 
regular  observers,  who  had  been  subjei 

The  Aorking  principle  of  the  instn 
he  proceeded  to  explain  it  with  a  few  i 
He  then  referred  to  two  diiigrams  whi 
results  obtained  with  tlie  machine  for  I 
that,  though  the  machine  had  taken  i 
working  order,  all  concerned  had  beei 
accuracy  aud  consistency  of  the  wd 
remarked  that  his  part  in  the  invt 
to  collect  and  discuss  the  results  of 
selves  had  been  kept  carefully  in  ignot 
ments,  referring  in  this  conuectiou  to 
that  a  knowledge  of  such  results  bad  pi 
upon  his  own  personal  equation.  i 

Ocnfrnl  Tainant.  Homa  years  ag 
iiiiidc  as  to  the  absolute  determinatioi 
they  iiutunilly  came  to  the  same  resul 
the  polar  distani'c.  1  have  always  obi 
vations,  because  they  were  taken  'witl 
the  one  actually  in  use.  The  systaoi 
It  is  now  many  years  since  I  tried  to 
Indian  Survey  that  the  error  of  a  Trat 
one  the  error  of  bisection,  and  the  otb 
of  time  :  and  it  is  very  important  that 
greatest  near  the  pole,  and  the  error  o 
the  equator,  and  that  makes  a  very  ma 
two  or  three  errors  of  various  sorts  vol 
out  the  probable  error,  and  thid  syst^ 
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|pe  different  effects.     As  a  matter  of  fact,  people  do  bisect  a  ctr- 
culnr  di.sk  very  differently. 

Tht  Aftronom<'r  Uoi/al.  Perhaps  1  may  add  that,  besides  these 
uieAsiires  !Mr.  Turner  has  menliuiied.  there  were  also  observations 
made,  in  which  the  star  was  moving  half  as  Fast  again  as  an  equa- 
torral  star ;  so  that  Mr.  Turner's  tables  are  continued  beyond  the 

€ual  limits  of  observation.  That  seems  to  give  great-er  certainty 
the  conclusions,  1  think.  Another  point  is,  that  the  probable 
ror  at  the  bottom  of  the  diagram  {N.P.U.  9°)  is  cotisiileniltly  less 
than  the  diameter  of  the  dots,  imd  about  one  qujirter  the  diiimuter 
of  the  dots  in  the  upper  part,  so  that  that  will  give  a  sort  of  idea 
of  the  degree  of  accuracy  that  can  be  obtained. 

tCapt.  Suhie.  It  is  beautifully  ingenious. 
The  AiilroKomtr  Itoijitl.     There  is  no  special  originality  in  this 
machine.     Other  persoual-equation  machines  have  been  made  ;  but 
the   point  I  have  h.id  in  view  wiis  to  make  the  coivdifious  of  ob- 
servations  with  the  machine  as  nearly  as  possible  those  of  the 
^■rdiuary  star-observations,  and  tlifrelore  the  sami'  ohjcct-ghi8<  is 
^ked,  which  has  not  b<H"n  the  case,  I  think,  in  other  invest igaf ions. 
^B.  think  it  is  a  matter  of  importance  thiit  the  observer  should  be 
under  precisely  similar  condiiionsol'  ob^servation,n^i  t'jir  as  possible. 
propose  to  continue  the  siiliject  by  investigating  the  personality 
observing  limbs,  which  I  thiidi  is  one  of  even  greater  importance 
ban  that  of  determining  the  personal  equation  of  stars  which  can 
found  by  other  means. 
Mr.  Kiwbel.  1  suppose  you  had  to  bore  a  small  hole  to  see  the 

!? 

The  A!<troiiomi-r  Roijnl.  Tea;  I  found  I  could  do  it  better  myself 
ban  by  getting  anybody  else.     A  very  simple   way  of  dning  it, 
bough  requiring  a  little  care,  is  to  drill  a  hole  nearly  through  the 
^late  uulil  a  burr  is  raised,  and  then  with  a  line  needle  to  work  it 
by  hand  from  the  other  side  until  it  is  through.     1  tliiiik  a  hole 
jJL-th  of  an  inch  can  easily  be  made.     It  is,  however,  one  thing 
to  make  a  hole  and  another  to  keep  it,  because  dust  gets  in  and 
there  is  a  tendency  for  the  hole  to  get  bigger  as  you  cloau  it  from 

rie  to  time. 
Dr.  Spittu.  Was  it  really  circular? 

The  Astronomer  Koijttl.  Yes;  I  examined  it  with  a  dynanometer, 
1  found  that  a  hole  of  jJ^inch  was  a  practicable  hole  to  make  ;  but 
a  hole  of  -r^,^  inch  would  be  much  more  diHicuIt. 

Dr.  Spittn.  1  have  one  in  my  pocket  now,  mea.siiring  -[-^yijo  inch. 
But  the  dilKculty  1  found  witli  any  sm.all  holes  made  with  a  needle 
is  that  they  were  not  circular. 

The  Aitronomer  Jioi/al.  1  think  with  a  little  delicate  manipulation 
you  can  make  a  hole  circular — sensibly  circular. 

I  The  following  papers  were  also  announced  : — 
W,  H.  S.  Monck.     "Oxford  and  llarvard   Photometry  com- 
;_ 
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Marth.     "  Ephemeris  of  the  Satellite  of  N-: 
Lord  McLaren.   "  On  the  Images  fomied  by  E".:. 

(Second  paper.) 

J.  E.  Oore.     "  On  the  Orbit  of  j>  Eridani." 

<S'i>  R.  S.  Ball.    Occultation  of  Begulas  by  the  Mood,  obserred 

at  Dunsink  Obsenatory." 

Bfv.  S.  J.  Johnson.     "  Occultation  of  Rcgulus." 

W.  T.  Lynn.     "  Ghilileo  Galilei  and  his  Ckjndemnation." 

J.  E.  Plumtncr.    "  Observations  of  Cometa  made  at  the  Orwell 

Park  Observatory  in  the  years  1886-87." 

/.  Robertt.     "On  Photographs  of  the  Nebulae  57  M  Ljme. 27M 

rulpoculoe,  the  Cluster  13  M  ilerculis,  and  of  .Stars  in  Cyguus." 
litv.  S.  J.  Ptrry.      "  The  Total  Solar  Eclipse  of  August  19, 
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I       -M,  Hi.   W.  Downing.    "Note  on  the  probable   Errors  of  tii« 
'      Btsr-places  of  the  Argentine  General  Catalogue  for  1875  and  th« 
Cape  Catalogue  for  1880.*' 

I'rof.  T.  U.  Safford.    "On  the  Reduction  of  Star-places  by 
BohuKubergor's  Method." 

A.  Marth.    "  Ephemeris  for  Physical  Obserrations  of  Jupiter. 
1888." 

Dr.  R,   Copcland.     "The  Total  Solar  Eclipse  of  August  10. 
1887." 


Thomas  Bauchope  was  duly  elected  a  Fellow  of  the  Society. 
The  Meeting  adjourned  at  10  P.M. 
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Meeting  o/the  Liverpool  Aglrononucal  Society. 

The  second  meeting  of  the  Session  was  held  in  conjunction  with 
the  Literary  and  Philosophical  Society,  at  the  Koyal  Institution,  on 
thi>  14th  iiist.,  Mr.  James  Birchall,  President  of  the  Lit^-rary  and 
PhiJrisophical  Society,  in  the  Chair.  There  was  a  very  large 
Btteudancf,  aud  tiCty-four  members  were  proposed  and  elected. 

Mr.  .Sadler  read  a  paper  on  "  Photographing  the  Stars."  Ho 
mentioned  that  the  tiret  photographic  pictures  of  the  Sun  and 
Moon  were  obtained  nearly  fifty  ye.irs  ago,  but  that  it  was  not  till 
1845  that  Mr.  W.  C.  Bond  of  the  Harvard  Observatory,  in  con- 
junction with  Mr.  Whipple  of  Boston,  succeeded  in  taking  plurto- 
graphs  of  the  stars  Vega  and  Castor.  These  were  daguerrotypes, 
but  with  the  discovery  of  the  collodion  process  in  1851  by 
Mr.  Archer,  photography  entered  on  a  new  phase  of  existence, 
and  astronomers  were  not  slow  in  availing  themselves  of  the 
improvements  arising  from  increased  facility  in  the  manipulation 
of,  and  diminished  length  of  time  in  the  exposure  of,  the  seusitive 
plate.  In  the  course  of  his  paper  Mr.  .Sadler  traced  the  various 
advances  iu  the  art  of  stellar  photography,  from  this  date  until  the 
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wt  day,  and  exhibited  a  large  number  of  stellar  photographs 

ly  Mr.  Common,  MM.  Henry,  and  others,  amon^  them  bi'ing  some 

of  the  star  L'apf  11a.  taken  a  short  time  ago.     It  was  stated  that  the 

ys  of  light,  which,  acting  on  the  sensitive  ttlm,  impres.sed  the 

ihia^e  of  this  di.stant  iSiin  on  the  photograph  in  question,  started  on 

their  voyage  in  the  year  of  the  battle  of  Waterloo. 

In  a  paper  ou  the  "Causes  of  Variation  in  the  Light  of  Stars," 
Mr.  W.  H.  S.  Monck.  M.A.,  F.R.A.S.,  remarked  that  variable 
Stars  bad  Iwen  dividend  into  classes  by  more  than  one  writer  on  the 
bje<;t,  and  that  the  object  of  the  present  paper  was  to  assign  the 
i09t  probable  causes  of  variation  in  the  case  of  each  class.  The 
tisit  of  a  dark  sat4>llite  over  the  face  of  the  principal  star 
p[)eared  to  be  the  most  probable  cause  of  the  periodical  variation 
f  stars  of  what  is  known  as  the  Algol  t>'pe.  The  satellite  might 
'ke  dark,  or  a  nebulous  lx)dy,  or  a  flight  of  meteors.  Variable  stars 
'longing  to  the  second  class  are  also  periodical,  but  differ  in  many 
s|iects  from  those  of  the  Algol  type.  The  intensity  of  the  light 
constantly  varies,  and  the  period  is  usually  much  longer  than  in 
,he  case  of  stars  of  the  first  class,  almost  all  the  stars  of  the 
nd  class  being  red.  An  ex.iggeration  of  tho  phenomenon  of 
ohir  spots,  with  shorter  intervals  for  their  recurrence,  seems  the 
most  feasible  explanation  in  the  case  of  stars  of  this  class.  A 
third  class  of  variable  stars  consists  of  those  which  are  irregulnrly 
variable,  including  those  known  as  New  or  Temporary  stars. 
Either  collision  with  one  or  more  solid  bodies  or  motion  through 

»•  resisting  medium,  such  as  a  gaseous  nebula,  would  explain  with 
some  plausibilitv  the  jdienoinena  of  variation  in  the  lij^ht  of  stars 
of  this  class.     To  these  three  causes  Mr.  Monck  would  ascribe 
%'ariatiou  in  the  light  of  stars.      He  would  exclude  rotation  ou  nn 
,»xis  for  two  reasons — iirst,  because  he  knew  of  no  cause  calculated 
I  to  make  one  side  of  a  rotating  star  darker  than  the  other;  and 
[«econ<lly.  because  rolalion  on  an  axis  will  not  explain  the  facts 
1  without  attributing  un  improbuble  figure  to  the  rotating  body. 
In  "Notes  on   Venus"  Mr.   Ilenniiig   said  that  inasmuch  as 

I  Venus  is  by  far  tlie  most  splendid  of  all  the  planets  as  a  naked-eye 
object,  one  would  exjiect  that  instrumental  power  would  greatly 
enhance  the  picture,  and  reveal  more  striking  appearances  than  can 
b«»  se<.'n  in  less  conspicuous  planets.  But  thnt  is  a  delusive  hope ; 
the  lustre  of  V^nus  is  so  great  that  her  disk  is  rarely  defined  with 
«ati8fa<.'tory  clearness,  while  there  are  nod;»rk  spots  of  bold  outline, 
AS  in  the  case  of  Mars,  to  diversify  her  surface  :  or  system  of 
rings  or  belts,  as  in  tho  cases  of  .Tupitor  and  f^aturn,  or  system  of 
revolving  satellites,  such  as  accompany  each  one  of  the  superior 
])lanets,  to  render  a  telescopic  view  a  very  attraclivo  one.  Mr. 
Denning  obsfrvod  that  after  subjecting  Venus  to  a  most  careful 
examination  during  the  last  twenty  years,  he  had  not  been  able 
to  detect  the  sligtitest  traces  of  "the  lofty  mountain  se<|n,  or 
imagined,  by  Schrutor ;  while  though  he  could  very  readily  discern 
r  spots  with  2,  3,  and  4]  inch  telescopes,  with  his  10  inch  reflector. 


I 


412 


iitronomical  Society  of  France.  [No.  130. 


in  which  the  image  was  immensely  improved  and  expanded,  there 
remained  only  the  very  feeble  grey  appearances  which  coastitutu 
the  only  really  observable  markings  on  her  surface. 

In  a  paper  entilJed  "  The  Positions  and  Colours  of  Binary  Stars," 
Mr.  J.  E.  (3ore,  .M.B.I.A.,  F.B..\.S.,  slated  that  in  eight  case*  the 
|)iiiiie  of  tlie  stiir  was  at  right  angles,  or  nearly  so,  to  Ihe  Milky 
Way ;  while  that  of  the  96  poles  of  48  computed  orbits,  60  lie 
between  150°  and  300°  R.A.,  showing  perha[)s  some  tendency  to  a 
plane,  of  wliich  tlie  pole  is  in  B.A.  lo""  to  20'',  and  not  very  fur 
from  the  Eijnutor,  chiefly  to  the  north  of  it.  The  following 
interesting  relations  between  the  magnitudes  and  colours  of  tho 
cora[)onents  of  binary  stars  is  not  new.  but  as  it  is  not  genemlly 
known  it  may  prove  of  interest.  Firstly,  when  the  magnitudes  of 
tliHfuinp'jnents  of  a  binary  slur  are  equal,  or  appi'oaching  equality, 
lln*  colours  are  generally  the  same  or  similar;  secondly,  when  the 
magnitudes  of  the  components  differ  considerably,  there  is  also  a 
coiisideralite  difference  in  colours. 

The  following  ])ajiers  were  also  road: — "Xotes  on  Meteor 
Observations."  bv  W.  ¥.  Denning,  F.tt.A.S. ;  "The  Quadnintidi 
in  18S8,"  by  T.  W.  Backhouse,  F.li.A.S.;  "I^^port  from  Coloured 
8lttr  Section,"  by  W.  F.  Franks,  F.R.A.S. :  "The  Moon  survevej 
in  Common  Telescopes,"  by  T.  E.  Elger,  F.R.A.S. ;  Phinetary 
Delineation  in  very  small  Instruments,"  by  Ruv.  8.  J.  Johusou, . 
M.A-.  F.R.A.S. 


La  SociSti  Astroiwmique  de  France. 

It  has  long  been  a  matter  of  surprise  to  astronomers  that  a 
coutitry  which  has  done  and  is  still  tfoiiig  so  much  for  our  science, 
should  possess  as  yet  no  society  expressly  devoted  to  promoting  its 

j  interests.  This  anomaly  has  at  length  been  n^moved  by  the 
formation  of  a  society  bearing  the  above  title,  a  society  fonndr-d.  in 
tfio  words  of  its  statut^is,  "  with  the  design  of  uniting  together 
those  who  are  engaged  practically  or  theoretically  in  the  pursuit  of 
Astronomy,  or  who  are  interested  in  the  development  of  this 
Bcieiice,  and  in  the  extension  of  its  influence  for  the  enlightenment 
of  the  intellect.  It  eflforts  will  be  directed  to  the  advancement 
and  populanuition  of  this  Science,  as  well  as  to  the  assistance  of 
all  those  who  wish  to  take  up  astrononiii-al  studies."  The  seat  of 
the  Society  is  to  be  in  Paris,  fur  tlio  time  being  in  the  Rue  Cassiiii, 
near  the  Observatory,  and  the  meetings  will  Iw  held  once  a  uionth, 
except  during  the  months  of  July,  ,\ugust,  and  Soptomber.     Th» 

Lgeneral  organixation  of  the  Society  will  be  very  similar  to  that  of 
the  Royal  and  Liverpool  Astronomical  Societies;  M.  C  Flam* 
roarion  who  has  won  so  wide  an  inlUience  in  France,  and  who  bat 
done  so  much  to  develop  there  a  general  interest  in  n«troDomy  by 
bis  uumerons  popular  works  ou  various   branches  of  the  science. 
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n  ind  by  his  review  '  L'Astronomie,'  being  most  nppropriafely  the 
H^Bt  President.  The  othor  officers  and  members  of  Council  nre  : — 
^H|ce-PresitlentB  :  Paul  and  Prosper  Heiirv,  Geii.  Pnrtnentier,  and 
^^p,  L.Trouvelot.  Seeretiiry -Treasurer :  P.  Gt-rigny.  A'iee-Sccretary : 
^K,  Gunziger.  Council :  E.  Bcrtaux,  E.  Blot,  E.  Daguin,  C. 
^^K*^aille,  Leon  Feuet,  C.  M.  GaudibiTl,  Joanrennult,  L.  (Ivilly, 
^^bl.  Lftussedat,  Dr.  Lescai'bault,  A.  belinioll,  G.  Seeretan,  Cotu'to 
de  Touehimbert,  and  Ch.  Trepied. 

The  llrst  Meeting  of  the  iSociety  was  held  on  Oct.  12,  the  Presi- 
dent. M.  Flainniarion,  in  the  chair. 

M.  TrouNolot  read  a  paper  on  "A  Double  Shadow  of  Jupiter's 
Ifirst  Satellite."     The  observntion  was  made  by  M.  Trouvelot  with 
he  6^-inch  equatoreal  of  his  private  observatory  at   Cambridge 
JV.S.)  on   April    24lh,   1877,  at  is*  25""  Can)bric!n;i;  miau  time, 
shadow   of    the   tirst   Batdlite    had   entered   Jupiter's    disk 
J9  minutes  before,  at  14''  sS™  42*,  and  hnd  not  quite  dcacribed  a 
ipmrter  of  its  course  on  the  planet's  disk.     The  shadow   w  as  black 
and  sensibly  elliptical  in   form,  nnd   nearly   Itnuhed   by   its   most 
orthem  point  tlie  nortliern  edge  of  the   rose-coloured  eijuaton'al 
ttne.     It   was  preceded  oil  its  western  side  by  a  fairlv  dark  spot 
[»f  e.Taellv  the  same  sliape  and  size,  whicli  was  sc]ianili-d  from  the 
Uiadow   by  an  interval  not  exceeding  one-third  of  tht^  cqu.itoreal 
iuiet*r  of  the  latter.     This  singular  spot  was  not  e.\nctly  on  the 
line  horizontal  line  with  the  shadow  of  Jupiter's  first  salellite,  hut 
fwas  situated  a  little  further  towards  the  south,  by  about  one-third 
of  the  vertical  diiinieler  of  the  shadow.     At  16''  6""  the  shadow  and 
the  spot  arrived  at  the  central  mendian  of  Jupiter:  nothing  in 
their  a]ipeiirance  was  changed.     Jl.  Trouvelot  ol)served  the  phe- 
nomenon for  the  last  time  at  i  G'  45'".     At  that  moment  the  shadow 
bad  describi:'d  three  quarters  of   its  course  on  the  Jovian  disk,  and 
had  been  always  precedrti  by  its  companion,  the  relative  distance 
of  the  two  objects  not  h.-aing  varied  during  the  observation.     This 
dark  spot  was  not   the  satellite  itself,  for  that  object  was  seen  to 
enter  on  the  disk  at  16''  4™,  ond  it  moved  much  too  rapidly  to  lie 
B  marking  of  the  planet  itsell.     The  most  natui-al  way  of  explaining 
this   phenomenon   was  by  supposing  that  the  second  spot  was  the 
continuation  of  tlie  primary  shadow  funned  on  a  layer  of  Jupiter's 
I  surface  sutlicieutly  thin  and  trans|)arent  to  allow  it  to  filter  through 
'its  interstices,  to  pass  then  through  a  transparent  mediuin,  and  to 
fall  finally  on  a  second  deejH-r  surface,  perhaps  that  of  the  solid 
globe  of  the  planet.     Jn  concluding,  M.  Trouvelot  reminded  the 
Bociet?  that  several  observers  hnd  seen  Jupiter's  satellites  after  their 
Occultation,  just  as  if  the  limb  of  the  planet  had  been  transparent. 
M.  Ch.  Mousselte  exhibited   a  photograph  of  a  solar  spot,  and 
Bome  very  fine  photographs  of  tlie  solar  .spectrum  on  a  l.irgo  scale. 
The  President  announced   that  t!ie  Cnhnidnr  Iteform  prize,  con- 
sisting in  money  and  medals  to  the   value  of  5000  francs,  would 
be  delivered  at  the  ne.\t  meeting. 
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Tfie  Rejection  of  Discordant  Observations*. 

The  question,  wliat  shall  be  done  with  ohsfrvntions  that 
large  discordances  from  a  mean  value,  is  one  that  will  ooutinuel 
perplex  investigators  for  a  long  time.  The  founders  of  the  method 
of  least  squares  have  called  attention  to  the  fact  that  the  law  of 
error  which  is  derived  from  tbo  assumption  of  the  arithmetical 
mean  as  the  most  probable  value  is  not  rigorously  correct,  Thia  i 
expressly  stated  by  Gauss  iu  his  '  Theoria  Motus ' ;  and  for  a 
number  of  observations,  a  condition  u-hich  always  holds  in  pract 
similar  statements  have  been  mado  by  Laplnce  and  Poiwon,  1 
whom  we  are  indebted  for  the  most  gonenil  investigations  of  i' 
law  of  error.  The  rule  of  the  arithmetical  mean  is  junfifit^d  on  ' 
ground  that  it  corronponds  to  common  sense  .ind  iiniver- 
Criticisms  and  iinpi-ovemonts  of  the  method  of  lea*!  min: 
fore,  will  always  be  in  order,  whether  they  pertain  to  niuJiliiiitiu 
in  the  law  uf  error  itself,  or  siniidy  propose  to  change  wonie  of 
constants  into  more  general  functions  to  b<?  determined  to 
special  eases,  fjet  us  look  at  some  of  the  n>siillij  obtained 
means  of  tho  methods  proposed  for  dealing  with  this  diilic 
question. 

Peibce's  CaiTEBioy. 

This  criterioa  was  given  by  Professor  Benjamin  Peirce 
'  Gould's  Astronomical  Journal,"  vol.  ii.  p.  i6i.  Though  wann 
recommended  by  several  eminent  American  astrouuniers.  this  i 
terion  lias  never  come  into  general  use,  but  it  has  beeu  employ 
for  a  long  time  by  Mr.  C.  A.  Schott,  ri>ief  of  the  computing  di* 
sion  of  the  United  States  Coast  and  Geodetic  Survey.  Such] 
practical  recommendation  is  im])ortant,  even  though  Mr.  Scho 
qualities  it  by  the  warning  that  care  must  be  taken  iu  its  use,  ait 
sometimes  this  criterion  "  cuts  too  deep."  Professor  Peirce  appli 
his  criterion  to  two  examples.  The  first  is  that  of  thirty  obser 
tious  of  the  semidiameter  of  Venus  made  with  the  mural  circlet 
tho  Naval  Observatory  in  1846.  After  a  reduction  of  these  ohiut 
vations  Professor  Peirce  finds  the  probable  error  of  a  single  det« 
mitiution  to  be  j:o"*28.  His  criterion  reject*  no  observationT 
The  second  example  is  that  of  tifteeu  observations  of  the  saoto 
Beniidiameter  made  with  the  meridian  circle  of  the  Naval  ()l>scrv| 
tory  in  the  same  year.  In  this  case  tho  probable  error  of  a  niu^ 
determiimliou  is  -|-o"*39;  and  two  observations  giving  the  Tvt 
duals  +i"-oi  and^— i"-40  are  rejected  by  the  criterion.  Aft 
this  rejection  the  probable  error  of  a  single  delertnination 
+  o"-2i.  This  diminution  of  the  probable  error  is  a  suspicia 
cTrcumstance.  It  is  well  known  that  oiwervations  with  the  niuB 
circle  were  more  accurate  than  those  made  with  the  old  meriiiia 
circle:  and  the  values  of  the  probable  errors  found  Ixjfore  tho  rl 
teriou  was  applied  corrc8i>ond  very  well  to  the  relative  accur 

•  Ilupn'iit«d  from  the  'Sidvrcal  Heairnger,'  Not.  i8$r. 
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given  by  a  large  number  of  obserraiaoDS.  It  is  perfaaps  from  such 
consideration  as  this,  and  from  noticing  how  an  apparent  accuracy 
may  be  given  to  inferior  work,  that  this  criterion  has  been  pre- 
vented from  coming  into  general  use.  Since  this  second  example 
is  often  referred  to  by  writers  on  this  subject,  it  may  be  well  to 
state,  though  it  does  not  affect  the  argument,  that  the  records  show 
that  not  one  of  the  fifteen  observations  was  made  by  Lieutenant 
Hemdon. 

STOHI'b  CBITBttlOlf. 

Mr.  E.  J.  Stone,  the  present  Badcliffe  observer,  does  not  accept 
the  criterion  of  Professor  Peirce,  and  in  the  '  Monthly  Notices '  of 
the  Boyal  Astronomical  Society,  vol.  xzviii.  p.  165,  he  gives  a  rule 
of  his  own.  If  a  given  observer  makes  one  careless  obser\'ation  in 
500,  Mr.  Stone  finds  that  the  limit  of  rejection  is  about  five  times 
the  probable  error  of  an  observation.  Thus,  if  the  probable  error 
is  +o"'48,  and  an  observation  gives  the  residual  a's,  this  obser- 
vation should  be  rejected.  This  is  a  very  simple  criterion,  and  can 
be  applied  easily.  We  infer  from  the  method  of  least  squares 
that  in  a  thousand  observations  there  will  be  but  a  single  error 
greater  than  five  times  the  probable  error.  The  application  of  Mr. 
Stone's  criterion  therefore  could  not  do  much  harm,  and  yet  I 
think  astronomers  would  hesitate  in  applying  it.  The  probable 
error  +o"-48  is  about  that  of  an  observation  with  the  common 
meridian  circle,  and,  unfortunately,  residuals  as  great  as  2  "-5  are 
still  apt  to  occur  in  this  kind  of  work. 

De  Mobqab'b  Method. 

Professor  Augustus  De  Morgan  proposed  a  method  of  weighting 
observations  by  means  of  approximate  solutions  until  the  assnmed 
and  deduced  weights  agree.  Not  having  seen  De  Morgan's  expo- 
sition of  his  own  method,  I  cannot  speak  of  it  with  accuracy.  It 
has  been  referred  to  as  a  method  of  meeting  the  difficulty  of  dis- 
cordant obsen-ations  by  diminishing  their  weight.  The  weight 
depends  on  the  probable  error,  which  should  be  found  from  the 
whole  series  of  obsen-ations.  If  the  discordant  observations  are  so 
managed  as  to  be  given  arbitrarily  a  very  small  weight,  this  pro- 
cess would  become  equivalent  to  a  rejection.  The  criteria  of 
Peirce  and  Stone  seem  to  meet  the  question  more  fairly. 

Besides  these  criteria,  two  other  methods  have  been  proposed 
for  use  in  the  discussion  of  observations.  The  first  is  a  projwsal 
to  charge  the  law  of  error  which  is  adopted  in  the  method  of  least 
squares  for  one  in  which  the  first  power  of  the  error  enters.  In 
his  earlier  investigations  Laplace  adopted  a  law  of  this  kind,  but  he 
soon  discarded  it  for  the  one  now  used.  It  is  true  that  the  strict 
method  of  least  squares  sometimes  leads  to  great  labour  of  compu- 
tation, and  it  may  be  well  in  some  cases  to  shorten  the  work  by 
grouping  the  observations.  This  can  be  done  without  changing 
the  law  of  error.    Again,  it  may  be  sufficient  for  some  observations 
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to  reduce  the  etjaations  of  condition  br  the  old  method  of  mskia; 
the  !<ign  of  similar  terms  the  same,  then  adding  &11  the  etjustiotn. 
and  thus  d(;duciiig  a  set  of  normal  equations.  This  will  geoe: 
give  a  good  result :  but  if  the  observaiioos  are  accurate,  it  is  be< 
to  spend  a  little  more  labour  on  them. 

Another  method  has  been  proposed  for  the  treatmeot  of  di 
dant  observations  in  which  the  law  of  error  assumed  in  the 
of  least  squares  is  retaint^d,  but  the  measure  of  precision  is 
function  of  several  unknown  quantities,  which  are  to  be  determii 
from  the  residuals  found  from  a  preliminary  comparison.  TI 
can  be  no  doubt  that  ui  a  given  series  of  observations  the 
of  precision  is  not  a  constant,  as  is  commonly  assumed 
murt  certainly  be  subject  to  small  fluctuations  defH?ndent  on  the 
condition  of  the  observer  and  his  instrument.  It  might  vary  «itl 
the  daily  allowance  of  food  and  stimulant  provided  for  theobser 
Now  it  seems  probable  that  if  we  split  an  assumed  constant  ii 
several  parts,  and  attach  various  meanings  to  them,  wc  shall 
able  to  represent  the  observations  more  accura'ely.  In  the  cose 
the  fifteen  observations  of  the  semidiameter  of  Venus,  observed 
1846,  such  a  process  would  permit  us  to  represent  the  residi 
very  well.  But  into  how  many  parts  shall  we  divide  the  mea 
of  precision  :  two,  five,  or  fifteen  ?  We  mifjht  assume  n  [vri(, 
series  and  satisfy  the  residuals  exactly  :  but  after  all  tbf  lal 
one  cannot  avoid  the  suspicion  that  this  proix-dure  is  nothing 
than  on  attempt  to  conceal  i^nonmce  under  mathematical  forms, 

The  question  recurs  whether  there  is  any  ndvantaj^e  in  the 
cussion  of  observations  by  means  of  these  rules  over  the  judgi 
of  an  experienced  investigator.     1  think  the  reply  must  be  in 
negative.     For  most  cases  of  discordance  that  occur  in  pnti 
aatrouomy   the  judgment  of  an  experienced  astronomer  will 
better  than  any  arbitrary  rule.    Take,  for  example,  the  observati 
of  a  solar  eclipse,  or  the  transit  of  one  of  the  interior  planets, 
several  reasons  such  observations  are  liable  to  large  errors, 
heat  of  the  Sun  and  its  effect  on  the  eye  and  instrument  in 
fusing  the  images,  and  the  slow  motion  of  the  planet,  make  a  1 
maladjustment  of  the  instrument  capable  of  producing  errors  of 
or  30  seconds  of  time.     The  usual  result  is  that  many  obsenati 
are  made  by  inexperienced  observers,  and  sometimes  by  tbooe 
have  no  good  means  of  kno%ving  their  local  time.     Now  an  as 
Domcr  of  experience  w  ill  extract  a  better  result  from  these  oV 
rations  than  can  be  found  by  any  set  of  fixed  rules.     His  methi 
may  seem  arbitrary,  but  he  is  the  lost  and  l)est  resort.     Of  cou 
in  caces  where  each  observer  has  mode  a  considerable  numbci 
observations,  the  probable  errors  of  the  different  series  will  fu, 
the  combination  weights. 

There  is  one  peculiarity  of  observations  which  may  seem  to 
take  of  a  discordant  nature  that  should  not  be  lost  sight  of. 
is  \»  hat  Mr.  31,  11.  Doolittle,  of  the  Coast  Survey  Oflice,  calls  1 
itulruclivt  character.     Obeervations  should  not  be  rejected  1: 


the     ' 
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^^theyliave  been  carefully  scanned,  since  they  may  contain  important 

^^pnlomintioD.     tsevera!  itieqinililiefi  in  tlie  motions  of  tlie  (plniieta 

^Hknd  the  Moon  have  been  tiincovervd  by  apparently  liiscorilunt  ob- 

^^kervationa  ;  and  although  satiftfied  tor  a  time  by  euipihciil  S'urmtite, 

^Bthey  have  frequently  led  to  theureticnl  esjdatiation.     VV'i..  soitio- 

^Htimea  sue  careful  observations  in  astronomy  that  evidently  contain 

^Htysteniatic  errors.     These  errors  are  commoidy  included  under  the 

^■tague  terms  of  "flexure''  auj  "  ivfradion '';  and  gerienilly  they 

"  may  be  taken  as  good  evidence  that  the  astronomer  has  not  U'conie 

master  of  Lis  instrument.     Such  results  should  spur  him  ou  to 

further  investigation. 

I  The  method  of  least  squares  is  a  beautiful  application  of  the 

^Bfheory  of  probabilities,  and  it  is  the  best  method  of  treating  obscr- 

^Vvations  that  has  been  devised.     It  is  an  instrument,  and  observera 

should  become  familiar  with  it  and  learn  to  apply  it  correctly.     It 

wa-s  never  designed,  as  Dolambre  sarcastically  remarks,  to  mako 

good  observatinns  out  of  poor  oncB,  but  it  gives  the  best  result 

from  the  given  data. 

U.  S.  NbvbI  Ol)«TVii1ory,  AsAPH  IIaLL. 

AVashinetun,  D.  C. 
1887.  Oct.  6. 


Meteor  Notes. 

Between  October  ii  and  24  I  observed  459  meteors  during  46^ 
faoiirs  of  observation,  and  nlwut  21  raJiant-]x)int8  were  dt'teniiined. 
The  shower  of  Oriouids  was  visible  during  the  whole  period  nirmed, 
and  1  recorded  90  of  its  meteors.  A  8]jecial  effort  was  made  to 
discover  whether  the  centre  of  radiation  retains  a  fixed  ])03ilion  or, 
like  the  August  Perseids,  becomes  ra[)idly  displaced  i-elatively  to 
the  neighbouring  stars.  From  seven  well-delined  radinuls  of  the 
Orionids,  observed  on  different  nights,  it  was  found  that  no  change 
whatever  occurs  iti  the  position  of  the  radiant.  There  are  small 
variations  apparent  amongst  the  results,  but  they  are  not  in  the 

Tsame  direction  and  are  simply  attributable  to  errors  of  observation. 
The  display  of  Orionids  endures  during  the  three  weeks  embraced 

,by  the  period  from  October  9  to  29  inclusive,  and  the  meteors 
Bnianate  from  a  stationary  point  at  91"  + 15°. 

Another  rich  shower  has  recently  been  visible,  viz.  the  Arietids, 
with   a  radiant  at  40^  +20'"',  from  which  I  saw  45  meteors.     I 

killed  attentiim  to  this  slrenm  in  the  '  Monthly  Notices'  for  Nov. 
880,  pp.  24,  25,  as  one  furnishing  a  considerable  numltcr  of  tire- 
ills  at  the  epoch  of  the  Orionids.  iShowers  are  \Qry  abundant  in 
)is  region  during  the  sumrner  and  autumnal  mouths. 
In  addition  to  the  Orionids  and  Arietids,  the  best  showers  re- 
cently seen  were : — 
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No.     D»t«,  18S7.        Rndiant. 


Notea  and  CompariaonB. 


I...     Oct,   J4-15         25  +44         Slow;  r»inl.     Ileis.  14°  +41°,  Oct.  ir-Sor. 


1... 
3... 
4... 

5- 
6... 

7... 


Oct.  1 7- J  J 
Oat  14-ai 
Oct.  J  4-11 

Oct.  20-21 
Oct.  14-13 
Oct.  11-20 


47  +44 

5+  +71 

105  +22 

'»S  +43 
135  +68 
3'»  +77 


Swirt.  Cordfr.  4s°  +47°,  Oot.-NoT. 
Swifr.  D..  ss'^  +71°.  Oct.  5-7.  18*5. 
Very  swift ;  itreaks.    D.,  io6»  +23°,  Oct  15. 

1879- 
Swift;  streaks.    Near  3 1  LjTicia. 
Swifu     D.,  133° +6S».  Oct.  2-»9.  1J77. 
Swift.     D.,  310°  +77',  OcL  2-20.  1877. 


Mr.  David  Booth,  at  Leeds,  observed  more   than   60  meteoi 
during  a  watch  of  5  hours  on  Oct.  20,  and  found  two  very  defiuil 
radiants,  miuit'lv  at  90°  +16°  and  88°  +20^'.     There  was  also 
radiant  at  99'^  -1-22^,  which  is  probably  the  same  as  the  shower  at 
105°  -1-2  2°,  seen  at  Bristol. 

Several  fine  meteors  were  recorded  in  October.  The  brightest 
seen  at  Bristol  belonged  to  the  Orionids  ;  it  appeared  at  1 1*  58" 
0(1  Oct.  1 7,  and  traversed  an  arc  of  1 9°  from  72°  +  1 1 "  to  53"  +  5 J', 
leaving  a  streak  for  several  seconds.  This  meteor  was  as  br^ht 
as  Venus. 

On  October  29,  just  before  6  a.m.,  a  meteor  of  extraordinarr 
brilliancy  was  seen  at  Ellel,  near  Lancaster.  The  observer  wm 
walkiiip  in  a  southerly  direction,  when  he  suddenly  saw  the  ground 
lit  up  about  him  as  if  by  a  flash  of  lightning.  Looking  upwards, 
he  noticed  that  the  N.W.  sky  was  involved  in  a  blaze  of  light, 
occasioned  by  a  large  fiery-red  biili  of  extreme  brightness,  which 
passed  across  the  sky  to  the  N.E  ,  followed  by  a  train  of  bright 
sparks  like  stars,  and  disappeared.  The  phenomenon  endurwl 
altogether  about  a  minute,  so  that  the  meteor  moved  slowly,  and 
enabled  it  to  be  steadily  observed.  The  nucleus  had  a  perceptible 
diameter,  and  though  it  did  not  look  so  large  as  the  Moon,  it  was 
considerably  more  brilliant  and  fiery. 

Ou  November  4,  about  6'  40°,  Mr.  G.  T.  Davis,  at  Theale,  near 
Beading,  observed  a  large  meteor,  =Veu«8,  falling  from  281]° 
+  34°  to  282^°  -f-  •  I  "•  Duration  about  2  sec. ;  motion  exceedingly 
slow.  On  Nov.  6,  about  y""  sj",  a  meteor,  =  Jupiter,  was  seirn 
by  Mr.  Davis  passing  from  296°  +11"  to  287^''  +8^°.  It  left  a 
slight  trail. 

Oil  Nov.  13,  at  g*'  58"",  a  very  brilliant  meteor  was  obseired  at 
Freshford,  near  Brndford-on-Avon.  Although  the  atmusphera 
was  cloudy  at  the  time  it  illuminated  the  surrounding  countrr  with 
its  very  brigtit  light.  It  first  appeared  overhead  and  pn^fled  out  of 
sight:  ill  the  iS.E.     On  Nov.  15.  9"",  a  firel3all  was  seen  in  W'aJee, 

Smernl  other  large  meteors  have  been  recently  registered  by 
Mr.  Booth  at  Leeds  and  the  writer  at  Bristol,  but  it  is  uimecewvy 
to  give  details. 

The  nights  of  November  11,  12,  and  13  were  overcast  at  many 
places,  and  observations  were  prevented  ;  but  the  i4ih  was  clear, 
and  at  Bristol  29  meteors  were  recorded  lietweeu  i4'3o"iui«i 
jy"  30"".     Of  these,  about  7  were  Leonids  from  a  rndiant  at  150° 
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-22".     One  of  these  was  nearly  stationary  close  to  its  radiant, 

[the  obsened   path  being  from   151°  +20°  to  151^°  +i8j°.     In 

1885,  Nov.  14-17,  I  found  the  Leonid  mdiaiit  also  at  150"  +22*^ 

'(11   meteors),  iu  1879,  Nov.  13,  at  148"  +23'' (18  meteors),  and 

I  on  Nov.  10-13,  1877,  at  148°  +24°  (5  meteors). 

Mr.  Booth,  at  Leeds,  watched  the  sky  between  11 ''30"'  and 
14*  55"  on  Nov.  14.  and  n'gistered  23  meteors;  6  of  these  indi- 
cated the  Leonid  radiant  at  155'-'  +25°,  and  there  were  5  'I'aiirids 
from  58°  +21°.  W.  F.  Densiso. 

Bristol,  1887,  Not.  20. 


Selenographical  Nolea. 

Bills  west  of  MEnsEMirs.— In  'Sirius'  for  .Tiily  1879  is  a 
reproduction  of  a  remarUablo  drawing  of  Mersuniiia  and  its 
snrroiindings,  made  by  Gruithuiseii  at  4  a.m.  on  24th  August,  1821, 
in  which  he  shows  proniinently  two  [larallcl  cleFts,  in  a  Bituntion 
where.  1  believe,  no  featLiivs  of  tlie  Isiiiri   have  been  Bubspijueiidy 

Irwordid.  On  the  western  flunk  ot"  Ihu  ring-pl.itn  there  is  a  lolly 
ru<-ky  ridge  connecting  the  large  depression  iijjoining  Merseiiius  c 
with  the  little  ring-plain  d.  The  more  noriherly  of  firuilhuisen's 
rillt"  is  represented  as  originating  at  the  juiicliou  of  the  rocky  ridge 
with  the  western  wall  of  the  depression,  and  as  following  a  slightly 
curved  course,  convex  to  tlio  south,  crossing  Ihe  great  (lasiiendi 
rill,  fi  (Jfeison,  Map  XV.),  nearly  at  right  angles,  and  then  trending 

I  apparently  towards  the  mountaitious  regions  lorining  the  eastern 
border  of  the  Mare  JIunioruiii,  Ijetwecn  (lassendi  and  Merseiiius  d. 
The  other  cleft  commences  a  little  west  of  Jlerseiiius  c,  and  also 
croseing  the  Gassendi  cleft  fi,  runs  parallel  to  the  first  at  a 
distance  of  15  or  20  miles  south  of  it.  Neither  in  Schmidt's 
excellent  dehneation  of  Ihis  di^liicf  in  his  'liilleu,'  nor  in  hi.s  large 
Map,  or  in  those  of  Beer  and  Miidier,  or  Neison,  is  there  the 
slightest  indication  of  these  two  large  clefts,  nor  are  there 
apparently  any  crat<'r-rows    or  ridges   lying   in    their   dii-ection. 

hl'he  five  or  more  rills  whirh  Ix-irder  the  Miiif  Hiimorum  in  this 
neighbourhood  all  trend  nearly  southwards,  while  the  objects 
observed  by  Gruilhuisen  strike  across  them  from  E.S.E.  to 
W.N.W. 

»A  shir  has  often  been  oast  upon  Gruithuisen's  lunar  observations 
on  the  ground  that  he  was  inclined  to  set  down  more  than  he 
actually  saw;  and,  especially  as  regards  the  rills,  it  h.is  been 
considered  that  a  lively  iinngiiiation  frequently  led  hiui  astray. 
The  more  careful  and  systematic  study  of  these  delicate  features 
during  the  past  twenty  years  has,  however,  sufficed  to  show  that 
his  records  are  by  no  mean.s  to  be  depreciated.  Many  rills  which 
be  detected,  whose  existeni-e  could  not  be  verified  by  other 
H  observers,  have  subsequently  tieen  re-discovered — notably  some 
Bverlaiaiiig  to  tlio  Ilvguius  and  Triesiieuker  systems :  hence,  not- 
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witliBlanditig  that  tbose  he  dro^rs  west  of  Mersenius  hare  not 
been  set  down  hy  other  selenogrnphern,  it  would  be  premature  to 
deny  their  existence,  e»[)ei'ially  a»,  though  the  region  has  been 
frequently  eiiTUtinized  under  morning  iUuminntion,  it  is  so  ioc 
venienlly  situated  for  observation  at  sunset  that  «e 
scarcely  ft  drawing  mode  under  these  conditions.  Heuce  it  i»^ 
inipo8sible  to  say  with  certainty  that  Gruithuisen's  rills  are  not 
visible  at  this  stnge  if  carefully  searched  lor.  At  any  rate  it  ii 
strange  lliat  an  olwervcr  who  devoted  so  niuth  of  his  attention  to 
the  detection  of  clefis,  and  whose  observations,  once  qui^tioned, 
have  in  recent  years  been  amply  continued  in  so  many  instai)C<'8, 
should  re])resent.  in  a  carefully  executed  drawing,  t\<o  co;ir.se  clefts 
on  a  site  where  they  did  not  exist.  1  may  add  that  when  Grui- 
thuisen's drawing  wns  made,  the  E.  long  of  the  evening  terminator 
was  about  55°. 

PuNirs,  Dawes,  aio)  thb  Clefts  on  the  NoRTn-RAsr. — A 

favounible  opportunity  was  afforded  between  lo""  and  12*  on 
September  7th  for  observing  these  fonnations  at  sunset,  the  bright 
little  riiig-pluin  Dawes  being  exactly  on  the  terminator  and  the 
eastern  half  of  the  curious  light-coloured  area  on  which  it  staoiis 
being  admirably  placed  for  exnnnnation.  It  was  seen  to  be 
bounded  on  tlie  east  by  a  low  ridge  and  to  be  covered  with  » 
iiunilN'r  of  small  hillocks.  The  ridge  which  extends  for  some 
distance  round  Dawes,  and  whose  curvature  is  roughly  concentric 
with  its  border,  suddenly  teriiiinales  where  it  abuts  on  the  most 
northerly  of  the  three  clefts  which  radiate  from  the  highlands 
near  the  Prom.  Acherusia.  It  is  noteworthy  that  this  cleft,  which 
originates  north,  not  south  as  sliown  by  Meison,of  the  promontory, 
coincides  for  the  greater  ]inrt  of  its  length  with  that  sudden  well- 
marked  and  inex])lieable  ebnnge  of  tint  on  the  south-western  eidu 
of  the  Alnre  Serenilatis  so  obvious  to  every  observer  and  in  all 
good  ]>hotogrnphs.  A  branch  fri  m  the  ridge  just  mentioned  also 
U'rniinates  abruptly  at  this  cleft,  and  other  features  in  the  vicinity 
seem  to  have  been  inodilied  by  its  presence.  On  the  other  hand, 
(he  southern  end  of  the  great  serjjenline  ridge  whii-h  crosse*  ibe 
western  quarter  of  the  Mare  does  not  appear  to  l>e  affected  beyond 
beuig  traversed  by  the  clelt.  I  think  no  one  can  contoniplale  thi« 
region  under  the  conditions  which  obtained  on  September  jlh 
without  being  impressed  with  the  idea  that  this  cleft  occupies  (he 
site  of  a  vast  "  fault "  extending  along  the  whole  of  the  south- 
western side  of  the  Mare,  which  «a«  formed  subsequently  to  the 
ridges  referred  to  east  of  Dawes,  but  w  hich  is  probalily  of  older  date 
than  the  serpentine  ridge. 

On  this  evening  two  minute craterlets  were  seen  on  the  snutfaem 
wall  of  I'liiiius,  one  of  \Oiich  is  shown  by  •Schmidt.  The  coanest 
of  the  thrci!  rills  (c,  Neisou,  Map  JI.)  was  traced  from  its  origin 
nntong  the  mountains  south-cast  of  the  Prom.  Aehenisia,  ihrviu^k 
the  ridge  east  of  Dawes,  then,  as  a  very  tine  black  line,  nearly  u(> 
to  the  northern  side  of  the  riug-plalu.      Its  many  local  voriatiotu 
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in  width,  especially  near  the  eastern  end  of  it,  were  very  con- 
Bpicuous.  An  object  which  seema  to  be  a  short  cross  riil  was 
traced  from  a  crater-like  widening  in  Z,  nearly  due  north  of  the 
centre  of  Flinius,  to  the  rill  0.  It  was  also  seen  soon  after  lunar 
sunrise  at  5**  30*°  on  21st  January,  1885. 
KempstoD,  Beds,  1887,  Nor.  19.  Thos.  Gwtk  Elobb. 


The  Bibliography  of  Astronomy  *. 

FiTE  years  ago  we  had  the  pleasure  of  calling  the  attention  of 
our  readers  to  the  appearance  of  the  first  of  the  three  parts  of  this 
magnificent  work,  and  we  attempted  to  express  our  high  sense  of 
its  usefulness  and  of  the  marvellous  industry  and  research  which 
it  showed.  We  have  now  to  welcome  the  publication  of  the 
earliest  sei^tion  of  the  second  part,  the  remaining  sections  of  which 
are  already  completed  in  manuscript,  and  may  be  expected  to  be 
in  the  hands  of  astronomers  before  long,  as  they  are  even  now 
being  passed  through  the  press.  Two-thirds  of  the  great  enter- 
prise may  therefore  be  considered  as  being  now  practically  accom- 
plished ;  that  its  authors  may  have  the  health  and  strength  to 
bring  the  whole  to  a  successful  conclusion  will  be  the  fervent  wish 
of  every  lover  of  science. 

The  volume  which  appeared  in  1882,  was  the  first  in  order 
of  date,  though  the  second  in  numeration,  for  MM.  Houzeau  and 
Lancaster  felt  that  the  need  for  it  was  more  pressing  than  for 
either  of  the  two  others,  since  it  dealt  with  Memoirs,  that  is 
scattered  papers  appearing  in  magazines  or  journals  or  contributed 
to  scientific  societies.  The  present  volume  deals,  on  the  other 
hand,  with  complete  Works  separately  published,  whilst  the  third 
is  to  be  devoted  to  Observations  and  Beports  of  Observations. 

The  volume  on  the  Memoirs  met,  as  its  merits  deserved,  with  a 
most  favourable  rect^ption ;  and  indeed  it  is  scarcely  possible  to 
speak  too  highly  of  the  courage  which  had  planned  so  great  an 
undertaking,  the  skill  with  which  it  had  been  arranged,  and  the 
industry,  patience,  and  completeness  with  which  it  had  been 
carried  out.  But  the  admiration  excited  by  the  earlier  volume 
wiH  certainly  not  be  lessened  by  the  portion  of  the  present  which 
has  as  yet  appeared,  and  it  will  be  acknowledged  that  MM.  Houzeau 
and  Lancaster  have  spent  the  five  years  since  the  publication  of 
Volume  11.  to  very  good  efEect. 

The  present  volume  which,  as  mentioned  above,  treats  of 
complete  Works,  will  appear  in  three  parts  and  be  arranged  in 
eleven  sections,  this  first  part  including  the  first  two  sections,  viz., 

•  Biblingrnphie  Ginirale  de  I'Astronomie.  Par  J.  0.  Ilouzoau,  Ancicn 
Directeur  de  I  Obaerratoire  Bo^bI  de  Bruxelles,  et  A.  Lancaster,  Bibliothecaire 
de  cot  EtablisBement.  Tome  Premier.  Ouvrage*  Imprim^a  et  Kaniucrita. 
PremUre  Partie.    Bruxelles,  F.  Hayez.    Juin  1887.     858  pp. 


422 


Bibliography  of  Attronomy . 


[No.  130. 


Historical  Works  and  Astrologv,  besides  an  historical  introduction 
occupying  3^5  pp.  The  sections  to  follow  are  BI(^raphte8  and 
Correspondence,  Didactic  Works,  Spherical  Astronomy,  Theoretical 
Askronouiy,  Celestial  Mechanics,  Astronomical  Physics,  Pmctical 
Astronomy,  Descriptive  Astronomy,  and  Mystt<nis. 

The  historical  introduction  from  the  pen  of  M.  Houzeaa  of 
itself  deserves  an  extended  notice,  but  we  must  be  conti'nl  to  say 
that  he  sketches  in  bold  and  vivid  outline  the  evolution  of  the 
8L-ience  from  the  earliest  times  to  tho  present  day,  the  recent 
discoveries  in  Kgypt  and  Assyria  being  especially  drawn  upon  ia 
illustration  of  the  earlier  stages  through  which  it  pa»t<ed.  The 
personificiition  of  the  stai's  led  to  their  being  worshipped,  their 
worship  led  to  the  idt*a  of  their  individual  influence  on  the  fortune! 
of  men,  and  this  again  intluced  more  careful  stmly  of  their 
apparent  movements.  Astrolatry  thus  was  the  parent  of  astrology ; 
astrology  of  aslronomy.  Very  interesting  are  the  author's  remarks 
on  the  tenacity  of  old  beliefs  and  the  curious  traces  i»till  remaining 
of  modes  of  thought  long  disowned.  The  science  in  its  earlieat 
form  dates  back,  M.  Houreau  considers,  to  the  age  of  stone,  and 
in  its  empirical  stage  to  the  age  of  bron«e  ;  it  is  practically  the 
work  of  the  last  three  centuries,  and  of  these  alone,  which  hs» 
given  us  those  mighty  conceptions  of  the  universe,  the  grandeur 
of  its  dimensions  and  of  its  laws,  which  are  ours  to  day.  A 
progress  so  rapid,  a<-hievements  so  mighty,  whilst  men  are  still 
much  hitnipcred  by  the  remnants  of  old  superstitions  and  erro 
lead  51.  llouzeau  to  anticipate  still  greater  triumi)hs  in  the  fului 
Astronomy  ha«,  in  some  sort,  opened  the  way  to  the  objet^ti 
sciences ;  "  she  stands  at  the  head  of  the  column,  her  exploratioi 
have  carried  afar  the  limits  of  her  domain.  What  other  field,  thi 
should  be  more  likely  to  furnish  in  the  time  to  come  results  moi 
imjMJrtant  than  those  of  the  pnst,  and  great(»r  still  ?  " 

In  the  Bibliography  itself,  the  method  adopted  is  to  print  t 
name  of  the  author  in  bold  type  at  tho  head  of  the  culumn.  ai 
then  follow  the  titles  of  his  various  works.     Under  each  work 
date,  place,  and  size  of   each  successive  edition    is  given ;  1 
follow  translations  with  their  editions.     A  brief  suinnuvr  of  t 
subject  and  contents  of  the  lx)ok  is  then  given  in  the  ease  of  t 
more   importiint,  nnd   lastly   references   are   given   to  works 
reviews  in  which  the  book  in  question  has  been  summarixed 
revie«eil.     It  will  be  seen  at  once  that  the  mere  number  of  t 
books  indexed,  though  this  amounts  to  nearly  6ooo,  vir.    •^5' 
Jlistorical  Works,  and  2319  Astrological,  affords  but  a  III 

indication  of  the  amount  of  labour  expended   or  of  in:  ai 

conveyed.  In  truth  we  have  here  presented  to  ua  a  compiol 
chart  of  the  histor)'  of  the  various  books  referred  to  ;  thus  t 
great  poems  of  Aratus,  the  "  Phoinomena  kai  diosOmeia,"  occu| 
tour  columns  with  their  successive  editions  and  translations;  t 
paraphrases  of  Cicero,  Qermanicus,  and  Avienus  not  being  inchid' 
bere,  as  they  are  indexed  under  their  several  authors.     And  ni 


Dec.  1887.]  Cknrespondence.  423 

onlj  are  printed  books  thus  fully  oataioguedi  works  ia  manuscript, 
particularly  those  of  the  Arabs  and  of  the  Benalssance  era,  are 
treated  with  groat  care,  and  the  libraries  where  they  are  preserved 
are  indicated.  No  such  inventory  of  our  wealth  in  astronomical 
manuscript  has  been  ever  prepared  before.  Works,  too,  relating 
to  the  astronomy  of  ancient  Egypt,  Assyria,  India,  and  China  are 
also  given  in  a  very  complete  manner.  A  special  chapter  is 
devoted  to  works  on  the  Astrolabe,  whilst  the  section  of  Astrology 
ia  almost  a  new  undertaking,  the  great  majority  of  works  on  tfauit 
subject  being  very  little  known. 

It  is  impossible  to  conclude  our  notice  of  MM.  Hour.eau  and 
Lancaster's  work  without  congratulating  them  on  having  brought 
it  so  far  towards  its  conclusion,  and  giving  expression  to  the  sense 
of  obligation  which  this  most  valuable  undertaking  will  impress  on 
all  astronomers.  The  authors  cannot  hope  for  popular  reputation 
and  applause  ;  the  magnitude  and  value  of  their  labours  will  be 
quite  unappreciated  by  the  multitude ;  it  is  specially  incnmbeufc 
therefore  upon  their  fellow  labourers  in  science,  for  whose  service 
aloue  they  have  wrought,  to  give  their  scientific  devotion  and 
patient  industry  the  most  hearty  recognition  in  their  power. 

E.  W.  Maundee. 


CORRESPONDENCE. 

To  the  Editor*  of  '  The  Ohseniaiory.' 

The  Length  of  the  Saros. 

QBNTLTOrES, — 

On  p.  392  of  the  •  Observatory '  for  the  current  month,  I 
find  Prof.  Zenger  saying :  "  Prof.  Neweomb  has  kindly  sent  me  his 
celebrated  work  on  Eclipses,  in  which  he  gives  the  value  of  the 
lunar  cycle,  the  Saros,  as  6s85'**3i22."  Now  on  p.  31  of  New- 
comb's  own  •  Popular  Astronomy '  (ed.  1878)  we  r^  "  The  exact 
time  required  for  223  lunations  is  6585*3212  days";  and  as  one 
of  these  periods  is  certainly  wroug,  it  would  be  interesting  to 
know  which.  Faithfully  yours. 

Forest  Lodge,  Maresfteld,  tTokfield,  WlIXIAK  NOBLX. 

1887,  Not.  5. 

The  Variable  Star  Algol. 
Gentlemew, — 

Mr.  Monck's  communication  on  the  above  subject  ('  Obser- 
vatory,' No.  128,  p.  357)  appears  to  call  for  a  reply,  though  his 
criticism  of  my  letter  relates  to  a  point  of  but  slight  importance. 
The  statement  that  I  have  mistaken  "  either  the  suggestion  of 
Prof.  Pickering  or  the  object  of  the  Greenwich  observations  "  may 
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K  ^  disposed  of  in  a  very  fuw  words.  On  the  oasumptioa  that  Oood- 
f  Sckc's  hvpothesis  is  the  true  oue,  we  have  every  reason  to  believe 
that  the  orbital  motion  of  Algol  will  be  very  rapid,  lleaos.  with 
the  aid  of  the  spectroscope,  we  may  not  only  test  the  truth  of  this 
hypothesis,  but  wo  may,  in  case  the  exist«noe  of  n  satellite  \a 
established,  also  ascertain  (approximately)  the  velocity  with  which 
I  Algol  revolves  in  its  orbit.  This  view  of  the  matter  appears  to 
have  been  held  by  Prof.  Pickering,  as  well  as  by  invself  *.  It  will 
therefore  be  evident  that  !Mr.  Mouck's  iuference,  as  cited  above, 
is  quite  unsvarniuted. 

As  regards  the  relative  dimensions  of  Algol  and  its  satellite,  I 
am  unable  to  see  that  Mr.  Monck's  arguments  have  any  special 
bearing  upon  the  points  discussed  in  my  letter.  It  is  very  pus'^ible 
that  both  .\lgol  and  its  satellite  may  be  surrounded  by  absorbing 
atmospheres  ;  but,  granting  this,  we  may  still  conclude  that  the 
satellite  is  relatively  a  large  body.  There  can  be  little  doubt, 
moreover,  that  the  dentity  of  the  companion  is  greater  than  that 
of  its  primary,  so  that  the  matte*  of  the  two  bodies  may  be  nearly 
equal. 

I  will  now  venture  to  criticise,  very  briefly,  the  snggeetiun 
offered  by  Mr.  Mouck  in  the  concluding  paragraph  of  his  letter. 
Grunting  that  the  motion  of  the  Algol  system  iu  the  line  of  sight 
has  varied  in  past  years,  it  is  undoubtedly  true  that  corresponding 
changes  in  the  star's  ajiparent  period  must  have  occurred.  The 
idea  is  an  ingenious  one,  but  Mr.  Monck  has  not  suggested  any 
cntige  for  the  acceleration  of  motion  which  he  assumes  to  have  takm 
place.  It  is  not  easy  to  see  how  this  dilKculty  is  to  be  surraountt^i ; 
but  unless  a  satisfactory  explanation  can  bo  found,  Mr.  Munck'i 
view  will  scarcely  be  accepted  as  probable. 

Apart  from  changes  of  a  periodic  or  irregular  charactor.  there 
is  reason  to  believe  that  a  very  gniJual  leiiiftheuimj  of  Algol's 
jieriod  has  taken  place  through  the  agency  of  lidal  frietioit.  This 
very  interesting  subject  has  not,  1  believe,  attractod  attention 
hitherto.  It  will  be  readily  seen,  however,  that  .Mr.  G,  H.  Darwin't 
celebrated  theory  of  tidal  evolution  is  peculiarly  applii-ablo  to  the 
system  of  Algol.  It  thus  appears  highly  probable  that  (as  in  the 
case  of  the  Larth  and  Moon)  the  components  of  Algol  oriiiinallr 
revolved  almost  in  contact  with  one  another,  and  that  the  - 
has  slowly  receded  from  its  bright  primary  through  the  iij 
of  tidal  friction. 

It  would  be  easy  to  dilate  upon  this  interesting  theme ;  but  any 
further  remarks  may  » ith  advantage  be  postponed  unl  il  the  sjieclro- 
scope  shall  have  yielded  its  tinal  verdict  on  the  question — Has  AJgul 
a  satellite?  Yours  truly, 

St.  Cutharino'i,  Ont,  Canada,  J.  M.  BaXS, 

Oct.  i6,  iSgy. 

•  See  the  ' OtnerrBtory,'  No.  48,  p.  iii.  1  sboald  add,  howcvrr,  lliat  PpiT. 
Pickpring'a  aJtemotm  li^-|X>llie<i8  (viz.  that  the  ccli^wiug  bu<ly  oouoiata  uT  •  uluwl 
uf  meleurilea)  is,  to  my  niiiid,  wholly  unteiutblo. 
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The  Variable  Star  Algol. 

Gnrixsifsir, — 

I  have  to  thank  you  for  referring  me  to  Prof.  Pickering's 
photometric  nieasurements  of  this  star.  I  bad  not  an  opportunity 
of  seeing  them  until  very  recently.  I  find  that  they  confirm  the 
views  expressed  in  my  letter.  The  change  in  the  light  of  the  star 
is  very  little  more  than  one  magnitude.  Supposing  the  surface  of 
Algol  to  be  of  uniform  brilliancy,  and  the  density  of  the  principal 
star  and  satellite  to  be  the  same,  the  mass  of  the  satellite  is  a  little 
less  than  one-half  that  of  the  principal  star — a  figure  agreeing 
well  with  that  of  the  satellite  of  Sirias.  But,  for  the  reasons 
stated  in  my  last  letter,  the  mass  of  the  satellite  may  be  less  than 
this.  The  above  result  would  lead  to  considerable  changes  in  the 
figures  given  by  Mr.  Maxwell  Hall  in  No.  1 1 1  of  the  '  Observatory. 

Truly  yours, 

DnWin,  Not.  3.  >887.  W.  H.  S.  MoNCK. 

The  Periods  of  the  Planets  and  Satellites. 

I  need  not  say  that  I  would  be  much  gratified  if  Prof, 

Zenger  succeeded  in  pointing  out  any  physical  significance  in  the 

numerical  relations  between  the  periods  of  the  planets  respecting 

which  I  wrote  to  you  some  time  ago  ;  I  think,  however,  that  he  has 

not  succeeded  in  doing  so. 

You  are  of  course  correct  in  remarking  that  if  we  take  into 

consideration  both  positive   and   negative  differences  no  number 

T  T 

can  differ  from  a  multiple  of  —  by  more  than  -  ,  and  that  the  mean 

T 
difference  apart  from  any  law  will  be  ^ .    To  indicate  a  law  the 

o 

T 
mean  difference  should  be  considerably  less  than  -  . 

0 

But,  independently  of  this,  the  exact  period  of  the  Sun's  rotation 

is  liable  to  considerable  uncertainty.     The  figure  assumed  by  Prof. 

Zenger,  a  5*  1 9  days,  is  less  than  that  generally  adopted.    Considering 

this  uncertainty,  what  reliance  can  be  placed  on  the  residuals  when 

the  number  of  semi-rotations  to  be  deducted  varies  from  344  to 

4779?    The  exterior  planets  should  therefore  be  excluded  from 

the  computation  altogether,  and  as  regards  Neptune  the  uncertainty 

as  regards  its  period  affords  an  additional  reason  for  the  exclusion. 

We  are  thus  reduced  to  four  planets.     In  two  of  these  the  computed 

difference  is  small ;  in  the  third  it  is  below  the  mean,  while  in  the 

fourth  it  is  nearly  at  the  maximum.    From  such  premises  I  think 

no  conclusion  can  be  drawn.    However,  Prof.  Zenger's  law,  if  true 

at  all,  applies  no  doubt  to  the  asteroids  as  well  as  to  the  planets 

proper.     The  periods  of  at  least  250  of  these  are  known.    If  Prof. 

Zenger  will  make  the  requisite  computations  with  regard  to  these 

asteroids  they  will  go  some  distance  towards  either  confirming  or 

refuting  his  theory. 
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Wilh  respect  to  the  satellites,  however,  I  think  the  fncts  »re 

decidedly  opposed  to  the  theory  of  Prof.  Zenger.     The  satellite* 

of  Uranus  and  Neptune  should,  I  think,  be  excluded,  owing  to  the 

uncertainty  of  the  rotation-period  of  these  planets.    Prof.  Zeng»?r 

omits  the  satellites  of  Mars  ;  they  not  only  disagree  with  his  theory, 

but  the  inner  satellite  presents  n  peculiar  ditticultr,  viz.  that  it* 

T 
period  is  c-on»idorably  less  than   -,  of  which  it  ought  (according  to 

Prof.  Zenger)  to  be  a  multiple.     Omitting  the  sat^'Uites  of  Uranos 

and  Neptune,  we  have  to  cuTisider  one  of  the  Earth,  two  of  Jlaw, 

four  of  Jupiter,  and  eight  of  Saturn,  in  all  fifteen.     In  ton  of  these 

T 
fifteen  instances  the  differences  exceed  the  mean,  or  ^ ,  and  tbo 

o 

average  of  the  whole  is  also  in  excess  of  the  mean.     There  would 
then-fore  appear  to  be  a  tendency  in  the  periods  of  the  satellites  to 

T        , 

avoid  inidtiples  of  —.     This  fact  is  the  more  remarkable  on  account 

of  the  known  numerical  relations  between  the  periods  of  the 
satoilites  inttr  M. 

If  the  facts  are  to  be  reconciled  with  Prof.  Zengwr's  theory  this 
18  only  possible  by  adopting  the  view  of  Prof.  G.  II.  Darwiu,  that 
the  original  periods  of  rotation  have  been  lengthened  by  the  actioa 
of  the  (<alellit<'s  (or  in  the  case  of  the  Sun  by  the  planets).  >'or 
the  Sun  a  period  of  I2'-S2  gives  better  results  than  one  of  ii''595  ; 
for  Jupiter  a  period  (of  semi-rotation)  of  ab>jut  4''  46™  i^ves  uiuch 
better  rt'sults  than  the  present  one  of  4'  57"  48'  (the  number  of 
semi-rotations  being  9,  18,  36,  and  84  res[)ectively).  Prof.  Zenger, 
may  perhaps  lind  this  suggestion  worthy  of  examinatiotu 

Truly  yours, 

DubUn,  Nov.  1,  1887.  W.  H.  8.  MOJTCK, 

Drilling  small  Holes. 

QE!«TI.EMES, —  _ 

In  a  paper  read  before  the  Society  at  its  last  meeting.  I 
referred  to  experiments  which  necessitated  the  making  of  souie 
holes  ha\ing  a  diamoler  of  about  "0023  of  an  inch.  It  has  lieen 
BUggc-stpd  that  it  may  interest  some  of  your  readers  if  I  give  a 
few  particulars  concerning  the  process  of  their  manufacture  by 
Mr.  Davis,  a  w  atchinaker  residing  in  my  neighbourhood,  as  I  beUere 
it  is  the  simplest  ever  attempted. 

Some  slightly  softened  steel  wire  was  reduced  to  aa  small  a 
cylinder  as  possible,  using  for  the  purpose  a  bastard-cut  file,  having 
about  three  hnndred  cuttings  to  the  inch.  A  block  of  boxwood, 
three  inches  long  and  one  inch  wide,  with  one  of  its  sides  planed 
as  smooth  as  possible,  was  fixed  in  a  vice,  and  a  piece  of  Arkanias 
stone  obtained,  two  inches  long  and  half  an  ini'h  wide,  having,  like 
the  wood,  one  of  its  fai-es  ground  aa  8niix)th  as  pwsible.  The 
primitive  drill,  about  half  an  inch  in  length,  was  then  by  the  aid  of 
a  little  oil  rolled  to  and  fro  between  the  wood  and  the  stone,  great 
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care  being  taken  that  it  never  remained  stationary  whilst  the  stone 
was  moving.  If  such  accident  occurs  (and  it  requires  a  little  prrjctice 
to  prevent  it)  the  drill  is  spoilcii,  for  it  will  thereby  cease  to  have  a 
truly  cylintlrical  figure,  and  this  will  prevent  it  being  ground  any 
further.  The  rubbiug  and  rolling  was  coni  inueU  until  the  drill  becnnie 
the  requisite  size.  It  was  then  ready  to  receive  its  cutting  face, 
which  should  be  lance-shaped  like  the  small  drills  of  watch  makers, 
and  not  pointed,  for  the  latter  shape,  so  far  as  our  experience  has 
taught  us,  will  not  give  a  truly  circular  hole,  although  I  am  aware  this 
method  has  met  with  more  success  in  other  hands. 

With  regard  to  the  selection  of  metal  to  perforatt^,  nothing 
surpasses  nine-carat  i^ohl,  as  it  does  not  readily  oxidiw,  bores  clean 
and  without  much  dilliculty.  We  found  it  better  to  commence  the 
hole  with  a  somewhat  larger  drill,  leaving  the  pcri'oration  to  Im 
completed  by  the  smaller  one,  on  ordinary  stock  and  tiny  bow  being 
used  for  these  purposes.  A  pointed  drill  of  the  same  size  should 
be  employed  to  clean  the  holes,  and  a  few  touches  of  Arkansa^ 
stone  are  sufficient  to  remove  the  burr  on  the  underside  of  the 
plate.  As  these  holes  get  filled  witli  dirt  in  un  incredibly  short 
1       space  of  time,  it  is  better  to  clean  them  imtnediateiy  before  use,  as 

■  indeed  was  done  in  the  experiments  to  which  I  liave  rt'ferrod, 

I        1  may    perhaps  be  allowed  to  add  that  a  hale  of  the  si/x'  stated 

I  above,    when  illuminated  and   viewed   through  a  well-collimated 

I  telescope  at  a  distance  of  about  two  hundred  feet,  gives  what  may 

■  be  fairly  called  a  point  of  light,  and  is  surrounded   by  a  series  of 
I  beautifully  deiineJ  diEmctiou  rings.  Ejjmund  J.  Spitta. 

I         It^  Hntue, 

K  CUpliHiii  Common,  S.W, 

■  1S87,  KoT. 
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Break-circuit  Chronometers. 

GETfLEMEN, — 

In  the  March  number  of  the  '  Ob8er\'atory,'  page  140,  and  in 
also  the  September  rnunber.  page  334,  reference  is  iiinde  to  the  first 
otlaptation  of  a  break-circuit  iippanitus  to  a  marine  chronometer 
for  signalling  or  chronographic  purposes.  Professor  Young  points 
out  in  the  latter  reference  what  is  considennl  the  earliest  example 
of  the  kind,  namely  a  galvatiic  attachment  adapted  toa  chronometer 
by  Messrs.  Parkinson  and  Frodsham  in  1S69,  As  there  appears 
to  be  some  little  interest  attached  to  this  questiou,  1  would  call 
your  attention  to  a  short  article  written  by  me  on  August  27,  1S60, 
entitled  "  On  the  application  of  Galvanic  Electricity  to  Prin^tical 
Astronomy,"  and  publisln^d  in  vol.  v.  (page  i45)of  the Traus.ict ions 
of  the  Royal  Society  of  Victoria  (Australia).  At  page  150  appears 
the  following : — "  Considering  the  benefits  derived  from  the  adoption 
of  chronographic  registration  in  our  permanent  observatory,  I  was 
anxious  to  devise  some  means  by  which  it  could  be  also  adapted  to 
the  shifting  observatories  used  in  the  geodetic  survey.  Here, 
large  clocks  being  of  course  out  of  the  question,  the  great  didicully 
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was  the  mechanical  arrangement  by  which  the  clock  conU 
could  be  made  with  an  ordinary  marine  chronometer — a  difficulty  i 
great  that,  so  far  as  1  know,  it  hiw  not  been  previously  overcome. 
After  several  experiments  I  was  enabled  to  plan  an  appliano 
which  has  bc^n  admirably  constructed  by  a  watchmaker  at  WiJIiaini 
town,  and  is  found  to  work  perfectly,  without  interfering  with  tb 
rate  of  the  chronometer.  It  consists  of  an  extra  wheel  of  6o  teeth 
which  is  on  the  seconds'  arbour,  the  teeth  conical,  with  a  slig 
rake,  and,  as  in  the  astronomical  clock,  one  tooth  is  cut  out  as  I 
minute  datum.  The  great  delicacy  reijuired  in  adapting  conta 
springs,  without  producing  niidiie  friction,  offered  the  chief  obsta 
cle  ;  but  by  placing  the  opposini;  surfaces  of  the  teeth  and  palle 
at  the  most  favounibie  angle,  and  arranging  so  th.at  the  slighte 
lift  of  the  pallet  broke  conljvct,  insfe.'id  of  making  it,  the  priuci^ 
dilllciilty  was  overcome.  Tiio  contact  here  is  the  reverse  of  th 
in  the  dock:  fur  when  the  pallet  is  in  the  angle  between  twd 
teeth  the  spring  banks  on  a  pliitina  stud,  and  the  contact  is  coa 
plete :  but  each  passing  tooth  lifts  it  suflicieutly  to  break  contact 
tor  an  instant." 

A  d"scription  of  a  field  chronograph  follows.     The  concluding 
paragraph  of  the  paper  states:  — 

"  in  conclusion.  1  would  remark  that  there  is  nothing  orig 
in  the  chronogiajihs  used  at  the  observatory,  the  clock  conta 
being  very  similar  to  the  one  used  at  Greenwich  and  the  regisb 
is  of  the  most  usual  form.  The  portable  chronograph,  as  far  .is  th 
register  is  eoncerned,  is  a  modificatioti  of  one  lately  made  for  th 
Alton.i  Observatory,  the  chronomol^^r  contact  being  the  oulv  por-' 
lion  which,  1  believe,  has  any  claim  to  originality." 

It  will  seem,  therefore,  that  the  application  of  a  break-circuit 
attachment  to  a  marine  clironoinoter  must  date  back  to  i860,  and  I| 
may  iidd  that  the  same  chrononiefer(Molyneaux  143S)  is  still  goiiii 
with  its  bnyik-contact  springs  and  has  an  excellent  rate.     It  hotj 
been  utilized  on  several  astronomical  ex[)edition8,  such  as  the  Total] 
Eclipse  of  1S73  and  the  Transits  of  Venus  in  1874  and  1882. 

Tours  Ac., 


Molboumo  Observatory, 
18X7,  Oct.  19. 


B.  L.  J.  Elxebt. 


Lalande  26481. 

jEJTTLElTEjr, — 

Lalande  26481  is  No.  148  in  Argelander'a  list  of  250  starsj 
(Bonn  Observations,  vii.  83).  The  proper  motion  fhf-re  givea 
represents  Mr,  Lenehan's  observations  as  follows  : — Calculated  1 
R.A.  14"  zs™  2'-58,  Decl.  -15=  7'  I J  ■'•9.  C-0:  H.A.  -o'-og 
Decl.  +2"'3.  Other  observations  are  desirable,  as  the  data  do  no 
now  agree  very  well.  T.  U.  SatforI). 

Williamn  College  Obsorvatory. 
WJlliiiinsEown,  Maw. 
1887,  Oct.  15. 
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Birmingham  I2i  Tauri  alias  Geminorum. 

GSITTI-EAIES. — 

This  splendid  deep  rcddish-omnge  star  is  given  in  Webb's 
•Celestial  Objects  '  niid  by  Biriningbntn  as  a  siispecled  variable  ; 
there  can  be  no  doubt  as  to  its  variability,  as  it  has  faded  about 
\  of  n  magnitude  since   December  last.      Its  period   is  ]>robably 


long.     Its  position  in  Webb  is  B.A.  s' 

SuadcrlanJ, 
18S7,  Not.  13. 


39"  :  N.I).  20-^^  38'. 
Yours  truly, 

T.  W.  Backhouse. 


NOTES. 

RUEARCIIES  ntf  THE  SpECTRA  OF  METEORITES. — On  Thursday, 
Nov.  17,  Mr.  Loekyer  read  a  paper  bearing  the  above  title  before 
the  R03  al  Society.  The  pa[>er  was  a  most  remark»l)le  one,  covering 
k  very  extensive  field,  and  it  seemed  to  be  felt  at  the  meeting  of 

I  the  Society  that  the  jmints  it  embraced  were  too  numerous  aud  too 
iniportiiiit  for  any  off-hand  judgment,  whether  of  approval  or  the 
reverse,  to  be  pa.ised  uj)on  it.  We  do  not  propose  at  presetit  lo 
do  more  than  give  a  very  brief  outline  of  some  of  Ihi-  prinfi])al 
conclusions  of  the  author,  but  we  trust  to  deal  with  the  subject 

1  more  at  length  on  a  future  occasion. 

Mr.  Loekyer  has  recently  been  examining  the  spectra  of 
meteorites  with  great  care  and  under  various  conditions,  and  the 
results  he  has  obtained  have  led  him  to  ascribe  the  greatest  variety 

I  of  de^wrtment  and  the  widest  range  of  importance  to  these  bodies. 

\  lor  he  concludes  that : — 

"I.  All  self-himinoiis  bodies  in  the  celestial  spaces  are  corop<v<cd 

'of  meteorites,  or  masses  of  metcoritic  vapour  produced  bv  heat 

I  brought  about  by  condensation  of  ineteor-swnrms  due  to  gravity. 

"II.  The  spectra  of  all  bodies  depend  upon  the  heat  of  the 
meteorites,  produced  by  collisions,  and  the  average  space  between 
the  meteorites  in  the  swarm,  or  in  the  ease  of  consolidated  swunns, 

upon  the  time  which  has  elai)sed  since  complete  vaporization 

"  VII.  The  existing  distinction  between  stars,  comets,  and  uebuln 

1  rests  on  no  i)hysical  basis. 

"Vlll.  TI)c  main  factor  in  the  various  spectra  produced  is  the 
ratio  of  the  interspaces  between  the  meteorites  to  their  incandescent 
surface. 

"  IX.  When  the  interspace  is  very  great,  the  tenuity  of  the 
gases  given  off  by  collisions  will  he  so  great  that  no  luminoua 
spectrum  will  be  jjroHuced  ('nebula;'  and  'stars'  without  F 
bright).  When  the  interspace  is  less,  the  tenuity  of  the  gns  will 
be  ix'duced,  and  the  vapours  occupying  the  interspaces  will  give 
us  bright  lines  or  (lutings  ('  nebuhe  '  and  '  stars  '  with  V  bright). 
When  the  interspace  is  relatively  small,  and  the  temperature  of 

I  the  individual  meteorites  therefore  higher,  the  prepouderauco  of 
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the  briebt  lines  or  fliitings  in  the  spectrum  of  the  jnt<»rspacei»  will 
diminish,  and  tho  inc-andescent  vapour  surrounding  eaoli  moteoril* 
■will  indicate  its  presence  by  absorbing  the  continuous  sj)ect 
giving  light  of  the  iuet«orite8  themselves. 

"  \1.  New  stars,   whether  seen  in  connexion  with   nebula) 
not,  mre  produced  by  the  clash  of  meteor-swarms,  the  bright 
Been  being  lon--tenip<'rature  lines  of  elements  the  spectra  of  vrhidi 
are  most  brillLint  at  a  low  stage  of  heat. 

"  ill.    Most  of  the  variable  stars   which   have  been  obsei 
belong  to  those  classes  of  bodies  which  I  now  suggest  afe  uni 
densed  met>»or-8 warms,  or  condensed  stars  in  which  a  central  nii 
or  less  solid  condensed  raa^a  exists.     In  some   of   those  ha»i 
Rgolar  periods   the   variation   would  seem   to   be  partly  due 
suamis  of  meteorites  moving  around  a  bright  or  dark  body, 
maximum  light  occurring  at  periastron. 

"XVI.  In  recorded   time  there   has  been  no  such   thing  at 
world  on  fire,  or  the  collision  of  masses  of  matter  as  largn  as 
earth,  to  say  nothing  of  matter  as  large  as  the  sun  ;   but  thi'  koo^ 
distribution  of  mt-teorites  throughout  space    indicates   that  si 
collisions  form  an  integral  part  of  the  economy  of  nature 
number  of  iHidies,  however,  subject  to  such  collisions  is  eitrei 
small,  and  must,  it  would  appear,  form  but  a  small  perwntage  of 
the  celestial  bodies,  seeing  that  they  must  be  dark  and  cold. 

"XVII.  Special  f<ohi r  AppUcationt. — a.  The  solar  spectrum 
be  very  fairly  reproduced  (in  some  parts  of  the  spectrum  al 
line  for  line)  by  taking  a  composite  photograph  of  the  arc  spect 
of   several    stony   meteorites,    chosen   at   random,    between 
meteoric  poles. 

"/3.  The  carUm  which  originally  formed  part  of  the  swarm  the 
condensation  of  which  produced  the  solar  system,  has  l>een  dis- 
sociated by  the  high  temperature  brought  about  by  that  con- 
densation. 

"  y.  The  indications  of  carbon  which  I  discovered  in  1874  (' 
Proc.  Soc.'  vol.   27,  p.  30S)  will  go  on    incn-a.sing   in   intensi 
slowly,  until  a  stage  is  reached  when,  owing  fo  ihe  reduction  of 
temperature  of  the   most    effective   absorhiug   layer,   the    cl 
abei>rption  will  tie  that  of  carbon — a  stage  in  which  we  now 
the  stars  of  Class  II lA  of  Vogel's  classih'cation. 

"  I.  At  the  present  time  it  seems  probable  that  among  the  cl 
changes  going  on  in  the  solar  spectrum  are  the  wideuiug  of  K 
the  thinning  of  the  hydrogen  lines." 

Mr.  Lockyer  regards  the  line  at  X  5000  of  the  nebniw  not  as  a 
line  of  nitrogen,  but  as  the  remnant  of  the  low-temperature  fluting 
of  magnesium.  Another  novelty  is  his  view  of  stars  of  the  a 
Orionis  tvpe,  and  some  Novas,  notably  Nova  Ononis.  ••  Thesa 
stars  are  not  masses  of  vapour  like  our  Sun,  but  clouds  of  in 
descent  stones,  ....  probably  the  first  stage  of  mcteoritic  condi-ni 
tion."  The  spectrum  of  these  bodies  is  regarded  as  show  ing  ti 
hriijhi  bands  of  carbon  together  ^vith  dark  absorption  bauds  due 
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.ngsnese  and  line.     Stars  like  B  Geminorum  show  a  fiirlher 

(ieusation,  and  eventually  we  get  to  fully  formed  suns  with 

ra  of  the  second,  or  if  very  large  nnd  hot,  of  tlie  first  type. 

le  earlier  stage  of  cooling  is  seen  in  stars  with  spectra  of  the 

■ond  type  like  our  Sun,  and  a  later  in  stars  of  the  fourth  tyjH) 

with  diirk  absoqition  hands  due  to  carbon.     Fiirthpr  coolitvp;  would 

ve  the  star  a  dark  body ;  and  Mr.  Lockyer  supgi'sts  that  it  is 

ni-eivable  that  such  a  world  may   lie  poasihlv  broken  up  by  a 

collision  into  a  scattered  meteor  swarm,  and  so  recommence  its 

course  of  life  afresh,  and  complete  the  cyclu  of  its  changes. 


^V  Thb  Eotatios  or  Jdtitek. — Mr.  Lynn,  in  a  communication  to 
us  on  this  subject,  says  that  "  It  seeuis  incredible  (a.s  Prof.  Hough 
remarks)  that  the  red  spot  should  Imve  preserved  its  shnjicaiid  .size 
unaltered  during  the  whole  nitie  years  it  has  been  under  olwervntion, 
if  it  was  simply  produced  by  some  gaseous  body  susjwnded  in  the 
planet's  atmosphere."  It  is  probable  therefore  that  it  is  "  a  portion 
of  the  actual  body  of  Jupiter." 

Mr.  Denning  (see  tfie  '  Athenceutn  '  of  Oct.  8)  has  regarded  this 
u  impossible,  since  the  period  of  the  red  spot  has  increased  by 
■bout  7*  since  1879,  and  this  would  imply  a  similar  change  in  the 
rotation  of  Jupiter.     Jlr.  Lynn  asks,  Imwever,  if  such  a  diaiigo  in 
the  rotation  period  of  the  jilam^t  is  rcaltv  iiicrcdilde.     Miidlor  and 
Airy  lifty  years  ago   fouud  thin  period  9''  55"'  27*  from  the  obser- 
vation of  two  black  spots.     Pnif.  lloufjjh  and  Mr.  JJenning  now 
give  it  as  9''  ss"  41',  an  incrci-fo  of  "  nhout  14'  in  52  years,  or 
II       ©'•27  per  annum.     Prof.  Hough's  ol).«prvatioii9  of  tlio  In.it  thn>o 
^ftyears  seem  to  indicate  a  comparatively  small  increase,  and  perlinps 
^Vt  more  full  discusHJKn  of  the  whole   by   Mr.   Denning  and  other 
astronomers  may  show  that  the  increase  does  not  really  exceed  the 
,  amount  1  have  named." 


I 


American  OnsF.RVATORir.s.  —  The  'Sidereal  Messenger'  for 
November  gives  much  interesting  information  about  several  of  the 
American  Observatories.  It  app'enrs  tlint  Mr.  J.  A.  Schuidx^rle, 
the  discoverer  of  the  third  comet  of  iS.Si,  and  assistant  at  Ann 
Arbor  Observatorj-,  and  Mr.  K.  E.  Uarnnrd,  the  well-known 
observer  of  Nashville,  Tenn..  have  both  received  apitoinlments  as 
assistants  at  the  Lick  Observatory.  The  instruments  of  I  he  Deiirbora 
Observatory,  Chicago,  are  to  b<?  removed.  The  truslees  of  the  Lake 
Forest  University  had  some  conference  with  (he  Chicago  Astrono- 
mical Society,  with  a  view  to  securing  their  removal  to  Lake 
Forest;  but  it  is  reported  that  an  offer  from  the  Norlh-weslern 
University,  Evnnston,  111.,  a  few  miles  from  Cbjcago,  has  lieen 
accepted,  and  that  the  observatory  will  be  re-established  there. 
Bo  far  as  known,  the  arrangemcut  is  that  the  University  is  to  erect 
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suitable  buildings  for  the  instruments  of  the  Society,  but  the 
Society  is  still  to  retain  its  ownership  of  them.  The  University 
will  also  complete  the  outfit  of  minor  Instruments.  It  i»  under- 
stood that  Gov.  Ross,  the  President  of  the  Board  of  Trust  of  tli« 
Lake  Forest  University,  is  furnishing  the  financial  support  for  the 
large  observatory  contemplated  in  connection  with  that  institution. 
The  Carleton  College  Obsen-atory  has  its  new  Bepsulil  meridian 
circle  alrea<ly  in  place,  and  Dr.  U.  C.  Wilson  is  engaged  in  the 
det<?rmination  of  the  instnimt'ntal  errors.  The  SJ-inch  Clark 
e<iuatorpal  has  been  dismount<,'d  and  removed  to  the  new  olMerva- 
tory,  whilst  the  lenses  and  tube  have  been  sent  to  the  Clarks,  in 
order  that  a  corre<'ting  lens  for  photography  might  be  adapt«J  to 
them.  This  will  shortly  be  completed,  and  the  telescopu  iiiouiiti<d 
under  the  new  steel  rUime  made  for  it  by  Mesars.  Warner  and 
Swasey,  and  which  is  already  in  place  ;  a  second  dome,  ortleretl  of 
the  same  firm,  is  in  course  of  construction.  Carleton  College 
Observatory  has  lost  the  services  of  Miss  Mary  E.  Bvrd.  who  has 
been  appointed  director  of  the  new  observatory  at  Smith's  College, 
Korthamplon,  JIuss.  A  new  astronomical  observatory  is  also 
being  constructed  in  connection  with  ]owa  College,  Grinnell,  Iowa; 
Mr.  Grinnell,  the  founder  of  the  town,  providing  the  funds.  An 
8-inch  Clark  eijuulorcal  is  to  be  provideil,  the  building  fiir  whii-h 
is  nearly  completed.  The  place  Prof.  Holden  vacated  at  iLe 
Washburn  Ohservatory  is  being  supplied  by  a  double  ap])ointineur. 
Prof.  Asaph  Hall  being  appointed  Consulting  Director,  and  Pruf. 
George  Cumstock  Associate  Director.  Mr.  Charles  Bockwell, 
Tarrvtown,  New  York  is  about  to  commence  a  series  of  observa- 
tions with  his  Almucnntnr  on  the  Moon  in  apogee  and  perigee,  to 
see  if  any  systematic  differences  in  the  latitude  determinations  can 
be  detected  in  these  different  positions.  The  observations  ore  to 
be  carried  ou  for  two  years. 


The  late  Dn.  E.  LrxiiDH. — "  The  Observatory  at  Konigsberg 
has  experienced  a  heavy  loss  in  the  death  on  Oct.  i6  of  one  of  its 
oldest  directors.  Professor  Edward  Luther.  Luth'er  was  born  on 
the  24t.h  of  February,  1816,  at  Hamburg,  and  commenced  his 
studies  at  Kiel,  subsei[uently  prosecuting  them  under  Bi.>8»el  and 
Jacobi  at  Konigsberg,  and  tiually  becoming  Privat  Docent  at  that 
place.  On  Busch's  death  he  assumed,  in  1S56,  the  Governorship 
of  the  Obsenatory,  in  common  w ith  the  observer  AVichmann.  and 
continued  in  this  post  until  the  death  of  the  latter  in  1859.  On 
the  appointment  of  C.  A.  F.  Peters  to  the  C)bservatory  at  Kiel, 
Luther  succeeded  him  first  as  Professor  (in  extraordinary),  then  a* 
ordinary  Professor  in  this  University.  He  edited  volumes  i8,  30, 
and  31  of  the  '  Konigsberger  Beobnchtungen '  coujoiDtly  with 
Wichinann,  and  the  subsequent  six  volumes  by  himself. 

"  From  the  oheenatioiis  made  with  the  Kcpsold  meridian-circle 
which  Beesel  had  left  behind,  Luther  calculated 
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tJie  Fnndamental  Stars.  By  means  of  new  obserrations  he  inves- 
tigated Argelander's  question  whether  Bessel's  Zones  contained 
tany  constant  errors.  He  carefully  compared  Bessel's  Zones 
printed  in  the  '  Kdnigsberger  Beobachtungen '  with  the  originab, 
all  variations  of  the  same,  and  all  original  remarks  thereon,  with 
the  avowed  object  of  rendering  any  future  reference  to  the  originals 
minecessary.  From  a  series  of  correspondence  in  the  '  Astrono- 
mische  Nachrichten'  he  published  in  volumes  34  and  37  of  '  Grelle's 
Journal '  two  treatises  on  the  algebraical  solution  of  equations  of 
the  fifth  and  sixth  degrees. 

"  His  amiable  and  philanthropic  nature  found  universal  recog- 
nition. After  protracted  sufferings  he  has  passed  tranquilly  away. 
With  him  one  of  the  last  of  Bessel's  school  has  departed  from  the 
roll  of  the  living"*. 

Dr.  Luther  was  a  Foreign  Associate  of  the  Boyal  Astronomical 
Society,  having  been  elected  in  1864. 

PABAU.AX  OF  X  2398 1. — In  continuance  of  his  researches  on 
the  parallax  of  this  double  star  (see  '  Observatory,'  Vol.  viii.  page 
315),  Dr.  Lamp  has  made,  with  the  refractor  and  filar  micrometer 
of  the  Kiel  Observatory,  a  further  series  of  measures  of  the  dif- 
ferences of  declination  between  each  component  of  the  pair  and 
each  of  three  neighbouring  stars.  The  results  seem  to  show  a 
sensible  relati  ve  parallax  of  one  of  the  comparison  stars  with  reference 
to  the  other  two.  Leaving  this  point  for  future  investigation. 
Dr.  Lamp  finds  the  mean  parallax  of  S,=  +  o"'3520+o"-oi4o,  and 
of  S,=  +o""3S48+o""oi3i ;  the  mean  parallax  S  the  system 
being  +o"-353 +o"-oi4. 

The  Obbit  oy  thb  Binaet  Stab  S  31 21  J. — The  orbit  of  this 
interesting  and  difficult  double  star  has  recently  been  computed  by 
M.  Celoria  of  Milan,  who  has  availed  himnelf  of  the  additional 
materials  afforded  by  an  extensive  series  of  measures  made  by  Prof. 
Schiaparelli.  M.  Celoria  finds  a  period  of  34*65  years,  eccentri- 
city =  0*30863  and  mean  distance  =o"'6725,  with  time  of  periastron 
passage  1878-52.  These  elements,  which  are  deduced  from  obser- 
vations extending  from  1861  to  1887,  represent  the  measures 
&irly  well,  considering  the  difficulty  of  making  accurate  obser- 
vations of  such  a  close  pair. 

Bbvis's  Stab  Atlas. — In  the  note  on  this  atlas  appearing  in 
the  'Observatory'  for  Nov.  1886,  p.  361,  it  should  have  been 
stated  that  Bevis's  constellation  figures  are  copied  from  those  of 
Bayer's  Atlas  of  1603.  The  scale  employed  is  precisely  the  same, 
and  in  almost  every  instance  the  figures  are  reproduced  line  for 

*  Dr.  J.  Franx  in  the  Astron.  Xachr.  No.  2S10. 
t  Astron.  Nachriohten,  No.  2807-2808. 
}  Ibid.  No.  2808. 
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line  ;  tlie  order  of  the  charts  is  nlso  ne 
ever,  inst^rted  iu  addition,  in  each  of  | 
neighbouring  constellation  figures,  bo  tt 
different  groups  might  be  clearly  8^ 
more  stars  than  Baver  had  done,  ' 
smaller  and  neater  symbols. 


cures,  BO  tl 
mrly  8^m|j 
done,  t^M 


ThX  SpECTBA  of  OxTOEK  ASD  CABBd 

THE  Sun  •.—Profs.  Trowbridge  and  Hi 
engaged  iu  the  attempt  to  discover  if  tii 
any  traces  of  the  presence  of  the  two  in 
and  carbon.  With  re^-ipect.  to  oxygen  I 
reference  to  the  researches  of  Dr.  II.  I 
Prof.  J.  C.  Draper  (see  '  Observatory,'  V 
Vol.  iii.  p.  66),  and  their  conclusion  is 
tors  used  too  low  a  ilispersion.  With  on 
concave  gratings  of,  apparently,  about  i 
a  ruled  surface  of  6  inches  by  2  inches, 
of  much  greater  dispersion  than  that  D 
and  under  tliese  more  favourable  circi 
lost  of  the  bright  bands  which  seemed,  9 
upon  his  photographs,  and  they  record  1 
spectrum  on  every  available  day  for  n« 
finding  a  line  which  could  bo  pronoun 
brighter  than  its  neighbours,  "  and  it 
photograph  is  the  best  of  photometen 
therefore  conclude  that  Dr.  11.  Drap< 
oxygen  in  the  solar  spectrum  was  a  n 
reject  liis  brother's  identification  of  the 
number  of  feeble  dark  lines,  as  renderei 
any  systematic  connection  between  the 
certainly  in  error  in  supposing  that  H 
been  universally  accepted  in  this  count 
case,  and  princi))ally  on  the  very  ground 
and  Ilulchins  now  bring  forward,  i.e. 
the  ajipeorance  of  bright  bands  is  lost,  1 
that  the  localities  selectetl  by  Dr.  H.  Di 
I  ban  the  neighbouring  portions  of  tl 
Vol.  iii.  p.  ii8  ;  Monthly  Notices,  Vol. 
i'or  the  carbon  spectrum  Profs.  Trot 
a  concave  grating  of  z  i  feet  6  inches  n 
the  inch,  and  tbeir  eiperiments  led  thi 
details  of  the  ground  upon  which  they  I 
well-known  fluted  spectrum  of  carbon  i 
08  "  aelf-revcrsul,"  the  dark  intervals  bel 


*  Aiiicr.  Joiirn.  (if  Science,  1887.  Ool. 
Art»  and  iicicnt»».  Vol.  ixsiiL 
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lines  of  the  flntiogs  being  due  to  a  reversal  oi  the  lines  of  carbon 
by  it«.own  vapour.  And  they  find  in  the  solar  spectrum  dark 
lines  following  each  other  in  rhythmical  series,  and  corresponding 
— ^not,  as  Mr.  Lockyer  found  many  years  ago,  to  the  bright  lines  of 
the  carbon  flu  tings  *, — but  to  these  dark  interspaces.  It  is  clear 
that  this  claim  is  one  to  which,  however  well  founded  it  may 
prove  to  be,  spectroscopists  generally  will  not  give  their  adhesion 
until  the  evidence  upon  which  it  is  founded  has  been  actually  laid 
before  them. 


New  Vabiabus  ih  Libra  t.— Dr.  Bauschinger  haviug  observed 
a  star  which,  though  it  appears  in  Lament's  zones,  is  not  in  the 
southern  Durchmusterung,  wrote  to  Dr.  Schonfeld  on  the  matter 
and  suggested  that  the  star  was  probably  variable.  Dr.  Schonfeld 
replied  that  he  had  observed  a  star  near  the  place  given  by  Lament 
on  two  if  not  three  occasions,  bnt  that  he  had  hesitated  to  identify 
it  with  Lam.,  1875,  *"*  account  of  the  numerous  errors  in  the 
Munich  zones,  and  he  had  marked  the  star  for  further  observation. 
Its  identity  was,  however,  now  established,  and  the  following 
addition  should  be  made  to  the  Bonn.  Beob.  Vol.  viii.  after  the 
star  -5°  No.  4028  :— "  Var.  15"  4"  2'-5,  -5°  2f-s  M."  The  star 
will  probably  repay  watching  by  those  who  make  variable  stars  a 
study. 

Thb  Vabiable  Stab,  U  OpniroHi^:.— Mr.  S.  C.  Chandler  has 
recently  investigated  the  light-curve  of  this  specially  interesting 
variable,  of  all  the  Algol  type  stars  the  one  with  the  shortest 
period  and  most  rapid  fluctuations  of  light,  and  he  has  brought 
together  all  the  available  estimates  of  its  magnitude,  including 
many  made  before  its  variability  was  discovered.  The  result  of 
his  discussion  renders  it  probable  that  the  period  has  undergone  a 
slight  shortening,  so  that  the  observations  are  well  represented  by 
the  following  elements  : — 1884,  Jan.  i,  o"  54""  43'-6,  Paris  M.T., 
+  20'' 7°  4i''6  (E— 1070)  — o*-ooo2  E*,  the  period  being  thus 
assumed  to  shorten  with  each  recurrence  by  o''ooo4.  The  light- 
curve  also  shows  a  curious  irregularity  shortly  after  minimum,  for 
whilst  the  diminution  of  light  previous  to  minimum  is  very  regular, 
the  recovery  afterwards  is  not  so,  there  being  a  weU-marked 
retardation  in  the  rate  of  increase  about  half  an  hour  after 
minimum  is  passed.  Schonf eld's  investigation  of  the  light-curve 
of  8  Cancri  brought  out  a  similar  peculiarity  which  has  also  been 
remarked  in  Algol.  It  is  clearly  of  importance  to  ascertain 
whether  this  irregularity  is  merely  subjective  or  is  really  a  feature 
of  the  star's  variation,  as  it  has  an  important   bearing  on  the 

*  Proc.  Boyal  Soo.  Vol.  xxviL  p.  308. 

t  Astron.  Nachr.  No.  z8io. 
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satellite  theory  of  Algol  and  stars  of  the  same  type,  and  wo  ' 
that  observers  of   variable*  will   give  the  subject  their  t 
attention,  not  with  one  star  of  the  type  alone,  but  with  all. 


The  two  xew  Axool-tahiables  T  Crowi  and  B  C< 
Majoris*. — Mr.  Chandler  gives  the  following  ephemoris  for 
oiinima  of  the  two  new  Algol-variables  recently  discovered: — 

Y  Cygni ;  B.A.  jo'  46-  i6*,  Decl.  +34°  fo. 
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The  star-places  are  given  for  i875'0,  The  times  arw  expre 
in  Greenwich  Mean  Time.  The  period  of  Y  Cygni  (Observo( 
Vol.  X.  pp.  no,  142,  335)  has  proved  to  be  about  36  hours, 
stead  of  al>out  3  days  ;  and  that  of  R  Cauls  Mujoris  (Observad 
Vol.  X.  p,  364)  to  be  about  27  hours,  as  Mr.  Sowyer  suso 
lirst. 


usMgj 

thM 
learn  1 


TiEK  Natal  Observatokt. — The  Report  for  1886  of  th 
intendent  of  this  Observatory  has  reached  us,  and  we  learn 
it  that  during  1886  the  work  of  the  Observatory  was  alii 
coiitined  to  the  meteorological  side.  The  staff  had  been  reduofl 
two,  viz.  Mr.  Neison  and  Mr.  Grant  his  assistant.  As  the  tot 
was  seriously  ill  during  the  early  part  of  the  year,  and  was  abi 
in  Engl.iud  during  the  summer  and  autumn,  Mr.  Grant 
pnu-tic^lly  alone.  The  equatoreal  was  not  used,  as  the  mic 
and  other  accessories  hod  to  be  taken  to  England  for  rep 

•  Oould'a  Aftroti.  Joiim.  No.  i6i. 
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ration.  The  transit  instrument  had  been  employed  on  ordinary 
ine  work,  the  new  collimator  was  almost  completed  at  the 
I  of  the  report,  and  the  new  micrometer  had  been  returned 
1  Messrs.  Simms.  A  number  of  observations  of  differences 
i.D.  of  selected  pairs  of  stars  for  determination  of  latitude  were 
ired  in  the  early  part  of  the  year,  but  the  accidental  breaking 
:he  micrometer- wires  brought  the  work  to  a  close.  The  con- 
ion  of  the  fundamental  declinations  of  the  Star  catalogues  of 
Northern  and  Southern  Observatories  by  means  of  observa- 
8  of  differences  of  Z.D.  between  32  selected  stars  passing 
r  the  zenith  of  the  great  Northern  Observatories  with  corre- 
iding  Southern  Circumpolar  stars  has  been  commenced  and 
form  a  special  item  in  the  programme  of  the  Observatory. 


ROPER  Motions  op  Stabs. — Herr  N.  M.  Kam,  in  No.  2806  of 
'  Astronomische  Nachrichten,'  has  brought  together  numerous 
,  for  the  determination  of  the  proper  motions  of  some  16  stars, 
first  two  (Lai.  28607  and  Lai.  28644),  for  which  he  has  gathered 
b  material,  being  discussed  in  particular  detail.  The  remaining 
tars  are  from  the  Helsiogfors  zones,  their  positions  in  which 
T  considerably  from  those  assigned  to  them  in  the  Catalogue, 
d  on  observations  scattered  through  the  '  Astronomische 
hrichten.'    The  results  are  as  follows : — 

Proper  Motion 
Star.  in  B.A  in  Ded. 

» 

Lai.  28607     —0*0793  — 0*278 

Lai.  28644    +0-0034  — 0*105 

DM.+6i°No.    152 -i-O'oopS  —0*057 

+  59     220 +0*0127  —0*044 

+63     577 +«>*0374  -0*191 

+  57     954 +0-0086  —0*170 

+  59    1183 —0-0142  —0*046 

+62    1192 +0*0159  +0-034 

+  56    1568 —0*0224  —0*034 

+56    1569 —0*0258  —0*046 

+61    1353 -0*0391  +0*070 

+  56    1780.. ..  —0*0021  —0*124 

+  60      1589 +0-0I21        —0*138 

+  61       157I +0*0134        +0*057 

+  61  1574 +0-0210  +<5-4ii 

+  58  1844 -0*0183  —0*165 


SB  CouKCiL  OP  THE  B.A.S. — We  have  been  requested  to  print 
'ollowing  table,  showing  the  number  of  years  during  which  the 
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respective  Members  of  the  present  Council  have  held  conlinuotu 
office: — 


Name. 


reara. 


Prof.  Cayley 30 

Prof.  Adams 28 

Dr.  lluggins 24 

Mr.  Duiikiti   20 

Mr.  liaiiynrd 16 

Mr.  Glaiaher 14 

Mr.  Kiiobel    13 

Mr.  Hind ....  11 

Mr.  Ciiinmon 9 

Mr.  I'lirislie 8 

Mr.  Stone 8 


Name.  Yem 

Mr.  Ciipron    5 

Col.  Tupinan 4 

Mr.  Maunder     5 

Goii.  Tennant    .....  j 

Lord  Crawford t 

Mr.  Ch:>inber8    j 

Capt.  Noble   3 

Cnpt.  AbneT 1 

Kev.  S.  J.  Perry    1 

Mr.  Tiiruer    


The  late  Dr.  H.  C.  F.  C.  ScnjiLLEnrp  •.—The  Royal  Asfro- 
iioniii-al  Soi'iety  has  lost  another  of  its  distinguished  Forvisn' 
Associates  by  the  death  of  Dr.  H.  C  F.  C.  Schjellenip.  ".Schjel- 
lerup  was  born  Feb.  8,  1827,  at  Odi'iise,  and  after  .in  ordinarr 
education  was  appri'nticed  to  a  clock  maker.  This  kind  of  work, 
however,  did  imt  <-uincid(.>  with  his  vushes,  and  he  managed  diiriDC 
his  leisure  hours  to  study  such  BC'if>ntitic  books  as  the  library  of 
the  place  affoi-dcd.  and  with  such  etTcct  that  in  1847  be  could  enter 
the  Polytedinic  School  at  Ciipcnhngen,  where  his  gifts  and  dili- 
gence were  soon  noticed  by  Oersted,  who  interested  hiuiself  in 
him,  and  introdmrd  him  to  Ileiberg,  an  amateur  astronomer.  In 
1850,  Schjellerup  had  completed  his  studies  at  the  Academy,  and 
in  1 85 1  he  was  appointed  as  Observer  in  the  Observatory  at  Copen- 
hagen. Some  years  lat^r  ho  became  teacher  of  Astronomy  and 
Mathematics  at  the  College  for  Naval  Officers,  and  also  teacher  of 
drawing  in  the  Polytechnic  .School.  These  positions  he  held  to  the 
day  of  his  death,  which  occurred  Nov.  13,  1887. 

"  Occupied  continuously  with  the  regular  time  service,  his  observ- 
ing work  was  necessarily  limit<xl.  In  t he  astronomical  world  he  be- 
came known  by  his  computations  of  orbital  elements,  and  his  work 
on  Tycho  Brahe's  original  observations  in  order  to  compute  the  orbit 
of  the  comet  of  1580.  At  the  new  observatory  he  was  charged 
with  Meridian- Circle  Observations,  in  which  he  showed  grest 
energy,  both  in  ob.terving  and  reducing  his  catalogues.  He  aUo 
made  researches  in  the  jiroper  motions  of  stars,  .and  published  a 
catalogue  of  such  in  tlic  '  Astronomische  Nachrichten, Where  also 
is  the  catalogue  of  red  stars  by  him,  by  which  his  name  has  been 
perhaps  most  widely  known. 

"On  Olufsen's  death  the  question  arose  as  to  Schjellerup's  claim 
to  the  professorshii).  and  he  was  reproached  for  an  alleged  deficiency 
in  regular  classical  studies.     These  objections  were  very  unreasoD- 
*  Dr.  Xhido,  in  Aatrou.  Mochr.  2(uk  a&l4. 
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able,  as  he  was  singularlj  proficient  in  Chinese  and  Arabic,  as  he 
showed  in  the  use  he  made  of  them  in  his  work  on  Ulugh  Beigh's 
star-catalogue.  His  later  studies,  in  which  he  particularly  engaged 
himself  in  lunar  theory,  were  pursued  more  and  more  for  his  own 
personal  development,  and  he  cared  for  little*  other  interest  or 
reward  than  that  of  his  work  itself.  His  amiability,  sagacity,  and 
delicacy  of  feeling  had  a  great  and  beneficent  influence  on  his  many 
pupils  iu  the  Navy  and  in  the  Polytechnic  School.  His  studies 
have  perhaps  less  importance  for  astronomy  than  they  might  have 
had  under  more  favourable  circumstances ;  yet  no  one  ever  went  to 
him  in  vain  for  advice  and  assistance,  for  he  possessed  a  great  store 
of  information,  and  was  always  willing  to  share  it  with  others. 
A  wide  circle  of  friends  will  deplore  his  loss." 


Pbobable  New  Class  of  Vabiable  Stars. — ^The  Eev.  T.  E. 
Espin,  in  Circular  No.  i8  of  the  Wolsingham  Observatory,  states 
that  "  Observations  made  here  seem  to  indicate  a  new  class  of 
Variable  Stars  with  these  characteristics : — Period,  Irregular;  Varia- 
tion, I^  mag. ;  Spectrum,  IV.  type. 

"  The  stars  19  Piscium  ;  Birmingham,  277,  521,  535,  541 ;  Espin, 
116,  154;  belong  to  this  class,  and  ])erhaps  Birmingham,  85,  t20, 
121,  240,  290,  418,  464,  483,  502.  The  stars  of  this  class  are 
subject  to  rapid  and  uncertain  changes  in  brightness." 


Namjks  of  Minor  Planets. — No. 

268  has  received  the 

name  of 

Adorea, 

and  No.  270 

of  Anahita. 

Ephemeris/or  Olbers'  Comet*. 

By  0.  Tbtens. 

For  Berlin  Midnight. 
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h    m      8 

0      > 

tofCT. 

I-«gA. 

Tf^-a. 

Dec.  29. 

16  34   19 
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0*2290 

oJ74» 

051 
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16  38   27 

—  0  162 

Jan.    2 . . 

16  42   30 

0  39-0 

0-2389 

0-3783 

0-48 

4- 

16   46   27 

I        1'2 

6.. 

16  50  20 

-I     227 

0-2486 

0*3821 

0-45 

The  correcrion  to  the  above  ephemeris  is  giveu  by  a  Vtetum 
observatioii  on  Oct.  21  as  E.A.  +  3*,  Decl.  +o'"2,  and  it  will  pro- 
bably become  slowly  larger.  The  brightness  of  the  comet  on 
Aug.  27  is  taken  as  unity. 


EDITORIAL  NOTE. 

With  this  Number  of  Tub  Obskuvatobt  its  present  Ealiton 
withdraw  from  its  management.  Before  doing  so  they  woalJ  wisfc 
to  convoy  their  most  sincere  thanks  to  the  uiauy  friends  who  h»r« 
80  ably  and  willingly  assisted  them  in  the  literary  and  ftciont 
portion  of  their  work,  and  to  the  constantly  increasing  circle 
tiubscribers,  so  many  of  whom  have  promoted  by  their  recommend 
tions  its  yet  wider  circulation.  It  has  been  the  aim  of  the  Editor 
to  make  the  '  Observatory '  as  useful  to  its  readers  as  possible,  and 
they  desire  to  put  on  record  their  grateful  appreciation  of  tl 
generous  spirit  in  which  their  efforts  have  been  judged.  Rclvir 
on  the  kind  reception  which  has  ever  been  accorded  to  tbem,  they 
vfould  beg  from  their  friends  yet  one  further  favour — that  tlie 
would  extend  to  the  future  Editors,  Messrs.  Tuhskr  aud  Couiio!i;| 
the  same  hearty  and  liberal  sujiport  which  they  have  shown  to  tbe 
present ;  aud  with  this  last  request  they  would  retire,  regrettb 
indeed  tho  interruption  of  an  intercourse  which  has  been  onlj 
pleasant  one,  but  gralilied  to  know  that  they  leave  the  '  Observa- 
tory '  on  a  sound  and  satisfactory  basis  both  as  to  portion  and 
finance,  and  that  they  resign  it  into  hands  which  will  not  fail  to 
preserve  aud  increase  whatever  influence  and  reputation  it  mar 
have  secured  in  tho  past. 


KRRATUM  !.<<  No.  1x9. 
Pajjo  396,  line  5  from  fool,  for  ±o"'o34  ivad  ±o*x>34. 


IfoW  liM'hf. 

THE     COMPANION 
THE    OBSEKVATOUY 

KOll    1887. 

♦ninH  n  i!rtuipli«te  Artron<>niii.':il  Calendar,  ^iv-ing  the  times  of  ricing 
iif  Iho  Snti  mi<l  Mdod,  iho  lfni;;itiii|i^  of  t!:c  Xloou'»  terminator, 
I  lime,  (Hid  Siilei«';il  Tiuie  at  Nimii  fur  eaoli  diiy :  tlif  principal 
diunlts  lor  Piipli  iiiotitli ;  cpln'iiiori'les  for  tho  planctH  and  for 
!«»<  rvatiou  of  tin-  Sun  and  Jupiter:  liifonuatiuii  rospeetin;^  tho 
iif  tlip  year:  tallies  oi  the  occultatiouft  visible  at  (Jreoiiwioh,  and  of 
iht'oonietia  of  Jiipiler'H  satellites;  uphemtride*.  with  diagrams,  of  tho 
litKft  iif  Suturn.  rruniis,  and  Neptune  :  a  uitalu^ic  of  viirialde  stars, 
tinica  of  miixitnn  and  tniniina  ;  a  olnssillentiori  of  all  the  brighter 
«c«or«liii^  10  their  sjicctra,  with  the  posilioMH  for  ISM?  of  those  with 
most  reniiirkahle  spi'etru  ;  ft  list  of  Binary  Stars  with  recent  obscr- 
tUi   and  a  calalofcno  of  tho  positions  of  the  principul  lunar  craters. 
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